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ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 9401L2006 Date Received: 01-10-94
GC/MS VOLATILE

The set of samples consisted of four (4) water samples collected on 12-30-93.

The samples were analyzed according to criteria set forth in CLP SOW 03/90 for TCL
Volatile target compounds on 01-14-94.

The following is a summary of the QC results accompanying these sample results and a
description of any problems encountered during their analyses:

1 Non-target compounds were not detected in these samples.

2. All system monitoring compound (surrogate) recoveries were within EPA QC 1imi‘;s.
3. All matrix spike recoveries were within EPA QC limits.

4, The laboratory blank contained the common contaminants Methylene Chloride and

Acetone at levels less than 2x the CRQL.
5. All internal standard area and retention time criteria were met.
6. The pH of these samples exceeded 2.0, indicating that they may not have been

properly preserved. Sample pH information has been reported in Section XI
(Preparation Logs).
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J. Peter Hershey, Ph.D, A
Laboratory Manager
Lionville Analytical Laboratory
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HANFORD ANALYTICAL SERVICES MANAGEMENT ROD-94-0012
RECORD OF DISPOSITION Record of Disposition No.
DATE: January 18, 1994 LABORATORY: Weston
PROJECT TITLE/NO.: 200-UP-1 NCR NO.: N /g

SAMPLE IDENTIFICATION NUMBERS: B09D70, B093HS5, B093J4

DESCRIPTION OF EVENT:

a) Samples B09DSY9 and BOYDTO were collected as field splits and targeted for
shipment to TMA (primary) and Weston (split), respectively. During collection,
the metals fraction (CLP TAL plus Ti) of sample BO9DS9 was inadvertently omitted.
A decision was made in the field to ship the metals fraction of sample BO9DTO to
TMA to obtain a complete suite of analyses at the primary lab. This change was
not reflected on the Weston Chain of Custody and Analytical Request form which
indicated that a 500m] container was submitted for metals anaiysis. No metals
fraction was received by Weston.

b) The Chain of Custody and Analytical Request form indicated that VOA fractions
for samples B093H5 and B093J4 were shipped to Weston. Weston did not receive a
VOA fraction for either of the two sampiles.

DISPOSITION OF SAMPLES:

Since sample B09DTO was soil {chemically unpreserved), Weston was instructed to
use remaining sample material from the other fractions to perform analysis for the
requested metals (CLP; TAL plus Ti). VOA analysis for samplies B0O93H5 and B093J4
was canceled.

APPROVAL SIGNATURES:

J. A. lerch ////JW/ ///C}D/qq

OSM Project Coordinator ¢print/sign Name) ate

M. J. Galqoul W MM Q/%ﬂgc}aj ‘%/Zg/fﬁ/

Technical Representative (Print/sign Name) Date

N/A
Quality Assurance (Print/Sign Name) Date
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WESTON Analylics Use Only .
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West

Hanford Company CHAIN OF CUSTODY

Custody Form lnitiator

company Contaet PH BUTCHER Telephone (509) 376-5045

Project Designation/Sampling Locations Zog-p)pP-| Collecrion Date 12/50/4;3

lce Chest ¥o. ng 120 Fietd togbook Mo, £ £ /10

Bill of Lading/Airpill No. 2§[‘]DO4Z.44 affsite Property No. qu}-o oo ~ |t

Method of Shipmant EMERY
shipoed to  WESTON

Possible Samole Hazards/Remarks

samole ldsntification ?‘/0/[;106" e |
. BO97H3
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40m'l Gs; WATER; CLP- ~VOA(HCT DH<2) = ne widy do Seal #4))a4
1. 500mi; P/G; WATER; NO2/NO3 (H2S04 pH<2)
l; 1L; P/G; WATER; Tc—99(HC1 pH<2)
l; 1L; P/G; WATER; TOTAL URANTUM(HNO3 pH<2)
309 7
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED
ROITHS

3, 40mi; Gs; WATER; CLP-VDA
i'd ned C 4 I-”.qq

[] Field Transfer of Custody Chain of Possession (Sign ancd Print Names)
- e pioytsnen By Date Time Recejved By Date Time
AHA A Fiizrn 1fs/ve) | 2800 ATGuper | s d
' Arsupcn _|(/of4t ok gz ‘ i

Exonpndy Cheed | 1es0 A Man wN},RL =10 ~94 [6Se
W i ST

final Samote Disposition

01sposal Metnoa: J Disposed by: l Date/Time:
Comments: .
Z Z‘n qb/w/ o reﬂ.wzéw 730> /%a,é; Q% . BRI
/ /v o SRR
- +2m P 4‘?

A-6000-407 (12/92) WEFO0S1 D U 1 l{



VA LI DLIA
SAMPLE ANALYSIS REQUEST

Hantord Company

PART I: FIELD SECTION

Westinghouse ’

Collector K. Lee, G. Hamilton Date Sampled Time hours
Company Contact  P. H. Butcher Telephone  (509) 376-5045
Sample Number and T)'rpe of Sample Type of Sample” Analysis Requested
Number Containers
BL"S'-?H 3 I; 1L: P WATER CLP.ICP/AA METALS & Hpe(HNO3 pH <2) UNFILTERED
2: 40mi; Gs WATER CLP.-VOA(C] pH<2)
1: 5300mt: P/G WATER NO2/NO3(H2S04 pH <2}
i; IL; PIG WATER Te-99(HC] pH<2)
1; IL; PIG WATER TOTAL URANTUMHNO3 pH<2)
KO4T e/ 1: 'L P: WATER CLP.ICP/AA METALS & Hg(HINO3 pH <2) FILTERED
B34S 13: 0m: Gs WATER CLP-VOA

| | OPC: W93. wWad~ 0= 0140 |l
| BOL: 25} 400%5 2494
TASK: 93-248

- e + A PTTY
Fieid Informauon™ s S

Special Handling und/or Storage

Possible Sample Hazards

PART II: LABORATORY SECTION

Received by Title

;

Analysis Required

L& )
<P

—in
g )

“Indicate whether saunpie s soul, siudge, water, cte.
“Use back of page for udditivnal information relative to sample location. A-6000-406(05/5



Westinghouse

Hanford Company CHAIN OF CUSTODY

Custody Form [nitiator

Company Contact  PH BUTCHER Telepnone  {509) 376-5045

Project Designation/Sampiling Locations ' Collection Date / 2/39/4’3

lee chest ko, S WS (20 Field Loghook Koo &5 1104/

Bili{ of LadingsAirbill No. ¢6(°!CO‘%’7/4(1L 0ffsite Property No. wqq. -~ -Olqo—”

Method of Shipment EMERY
shipped to  WESTON

Possible Samoie Hazards/Remarks

samote ldentification Pl Il Lol ~ DI

BO 474
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40ml; Gs; WATER; CLP-VOA({HCl1 pH<2}
1; 500mi; P/G; WATER; NOZ2/NO3(H2S04 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BO 777
15 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED
BT T i ]
3540m e ATER PO B 2/ber
[] Fieltd Transrer of Custody Chain of Possession (Sign and Print Names)
2l yhauisnea Sy 1 Jate ! T ime _ Received By Date Tine
: /7 | opo0 | Hhpon ATt | UF9% | cpoz-
; o fSGupn fefodf | oS .
fomenzsy [-lo-2 | 1o _%( [=to- 24 1650
|

Final Samote Dispogition

O1sposal Methoa: | Discosea bv: | Date/Time:

Z / k/qp.-ru Lz?égz?_"/é’ /720 JV%‘;-/ 12/o0 o7 _____:1 :..._.,,é
"f‘.:_m P L{. 5.

13

Lot ]
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Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART 1: FIELD SECTION

Collector K. Lez, G. Hamilton Date Sampled /;é[)/é? Time /47 bours
Company Contact P, H. Butcher Telephone  (5Q9) 376-5045
Sample Number and Type of Sample . .
Numper Contasmers Type of Sampie Anaiysis Requested
I3 11 P WATER CLP-ICP/AA METALS & He(HNO3 pH <2) UNFILTERED
2: 40ml: Gs WATER CLP-VOA{HC! pH<2)
1: 500ml: P/G WATER NOZ/NO3(H2504 vH<2)
1: IL: P/G WATER Te-99(HC! pH < 2)
1. 1L; PIG WATER TOTAL URANTUM(CHNO3 pH<2)
Sosin7 |1l p |waTER CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED
| L E 3 mrrGE TWATER: - CLPYOR G\ 2k for
I
I |
| E
| l opc: woi. wud-p-0190-1)
l | BOL: 25{q00C 3’2‘54
TASK: 93-248
e “,l-"‘_‘a“?‘-:_f
Field [nformaton™ A/,.r!{ - - S AR
Special Handling andfor Storage /L/ﬂd
Possiole Sample Hazards
| PART II: LABORATORY SECTION
Received by Title Dats
Analysts Reguired
[ 2aY L
Tndicite whetner sampte 15 so1l, studge, water, etc. Vo ﬁ% t
“Use back ot payc tor additional intormation relative to sample location. A-6000-406(05/9
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Waestinghouse

Hanford Company ' CHAIN OF CUSTODY

Custocgy Foerm lnitiator

Company Contact PH BUTCHER Telephone (509) 375“5045
Project Designation/Sampiing Locations Zw-OP"/ Collection Date /2/59/573

Ice Chest Na. G\Ué’ 17/0

8ill of Lading/Airbill ke. 200D ‘52—“14
Method of shipment EMERY

Shipped to WESTON

Possible Samole Harards/Remarks

Field Logbook Wo. £FL_ J704
offsite Property No. Wq, -0 0 lq (o Xan

samole ldentification DL/ LG - @;

BOG3JZ
I; 1L; P: WATER; CLP-ICP/AA METALS & Hg{HNO3 pH<2) UNFILTERED
2: 40ml; Gs; WATER; CLP-VOA(HCY pH<2)
1; 500mi; P/G; WATER; NO2/NQ3(H2504 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

809343
1; 1L; P: WATER; CLP-ICP/AA METALS & Hg(HNDO3 pH<2) FILTERED

B0 93V¢
3; 40mi; Gs; WATER; CLP-YOA

Y [ * 5(’
Ddindt recd B 4

[T Field Transter of Custody Chain of Possession (Sign and Print Xames)
2#1jnguisheg By Date ! Time Received By Date Time
[ [x/7d | 20 | B emgron AL Bupriors | 5 o505
N s ATt fsfad __1oszv | .
B??wzz;/ [-i0-24 : /LD # [-tn-2¢ | lE6sO

Final Samole Disposition

J1soosal Method: | Disposed Dv: | Date/Time:

et Ec}frv;u:ﬁi-«/ .2 Z,ﬁra/h' L7225 //2%*‘/4:’;%
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Westinghouse
Hanford Company

Yot oty

SAMPLE ANALYSIS REQUEST

PART i: FIELD SECTION

Collector K. Leze, G. Hamilton Date Szmpied Time hours
Company Contast  P. H. Butcher Telephoge  (509) 376-5045
Sampie Number and Tm of Sampie Type of Sample” lysis Requ
Number Containers
BDs302 1: 1L: P WATER CLP-ICPF/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2: 40ml: Gs WATER CLP-VOA(HCI pH<2)
1; 500mi: P/G WATER NOZ/NO3(H2804 pH<2)
1: IL: P/G WATER Te-99(HCI pH <2)
I; 1L: P/G WATER TOTAL URANTUM(HNO3 pH<2)
Ro52Jd3 1: !L; P: WATER CLP-ICP/AA METALS & Hg(HNO3 pH <2) FILTERED
B3¢ 13: 40mb: Gs WATER CLP-VOA

OPC: W93- WA -0 -0140 -

i

BOL: 24190092494

TASK: 93-243

Fieid Information™

e s T TGS

Special Handhing and/or Storage

Possibie Sample Huzards

PART II: LABORATORY SECTION

Received by

Titie

Analysis Reguired

Date

‘Indicate waether swmple 1s sol, sludge, water, etc.

“Use back of page tor additional information relutive o sample location.

<P
<p
-
L 1

A-5000-406(057



Westinghouse

Hanford Company CHAIN OF CUSTODY

Custody Form Initiator

Company Contact PH BUTCHER Teiephone (509) 376-5045

Project Designation/Sampling Locatiens Collection Date /2-/3& 73

ice Chest Ho. % l 0 Field Logbook Na. £f£_. //D’l

Bill of Lading/Airbill n,_’zgqao‘é’l a4 offsite Property No. z.0Aa4d — 0-0(40—’/

Method of Shipment EMERY
Shipped to WESTON

Possible Samoie Hazards/Remarks

Samole fdentification LSSl DODl mq

B0F3J5
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
: 40mi1; Gs; WATER; CLP-VOA(HC1 pH<2)
; 500mi1; P/G; WATER; NO2/NO3(H2504 pH<2Z)
; 1L; P/G; WATER; Tc-99(HC1 pH<2)
: 1b; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

D

805 Ive
1; 1L: P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

-8t

3 Hom e WATER—SEP=YOR DJ/ 12/30f s
” Field Transter of Custoay Chain of Possession (Sign and Print NKames)
2piinoulsned Sy ! Cate ] T ime l Received By Date Time

LS eremey | /| 0800 | A Spten aTmpses |f5fe4 o ¥~
Nl Spton AT oo | ([5[A4  o¢3e

E??ymc/ : 1260 -2 fod O : g[ o PY | L6
|
Final Samote Dispositicen
J1sposal Metnoa: ! 0isposed by! | Date/Time:
Comments: - oe
g_é*au A fl[wm‘é" 1720 .ﬂn/ Eéﬂ/éﬂ i “":
70 VAR . o

A-6000-407 ¢12/92) WEFDS1 0 U 1 ?



Westinghouse i

SAMPLE ANALYSIS REQUEST

' Hanford Company

. PARTI: FIELD SECTION

Coliector K. Lee, G. Hamilton Date Sampled 2 f‘ é:s Time /ﬁohom
Company Coptact P, H. Butcher Telephone  {509) 376-5045
Sampie Number and Type of Sampie . .
Number Containers Type of Sampie Anajysis Requested
j@? 274 (i IL: P WATER CLP-ICPIAA METALS & He(HNG3 pH<2) UNFILTERED
2; 40mi: Gs WATER CLP-VOA(HCI pH <2)
1; 500mi; P/G WATER NOZ/NO3(H2S04 pH<2)
1; IL: PIG WATER Tec-99(HC! pH<2)
1; 1L P/G WATER TOTAL URANTUM(HNOC3 pH<2)
Bp53d & |1 1L Py WATER CLP-ICP/AA METALS & He(HNO3 pH <2) FILTERED
e P 1Genb-trs lWA'I_'_ER CLP-VYOA —-x f‘-l-Awé'?

opc: we3.  \Wed ~ O -0190 -

BOL: 2519100 §244

TASK: 53-248

gt P TR
T2t TR NG

Ficld information™ A/p—;y_ o - - : - TR SR TN
Special Handling and/or Storage J/.ngg
Possibie Sample Hazards
PART II: LABORATORY SECTION
Received by Title Date
Analysis Reguired
M 4 e
Indicate wnether sampie 1s soul, sludge, water, etc. gUTo
“Use back ot page lor addittonal information relative to sampie location. A-6000-406(05/-




IMEOXRTEEE CONTROL NUMBER ™ ™
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Polycooler with groundwater samples packed in wet ice and_ - R/A .
1D ws. | versicuiite , | . L
TTTIT———{—Sampis 8 ]L?CL S .t e T
: Cooler Ib: - R :“w,,q}mw
Polycooler with grounduater plo in wet ice and ~ 177,
Tha. vermiculite 1 - e
1 Classified 3 Undassified 7] shipped Under DOE Contract [ shipped Under Contractor's Use Permit Contract . .. .-}
Necessity for the Off-Site Use of this Praperty ) T . r_ o

" Sampling supports RI/TS work in the 7 U(.ﬁ" apras

& ;=_‘_vo’
c - - = — - e - - r‘!}’ P e I 3 , 3 N ; = - ‘-- Zo2 ’ B
— —— 3
Sran
Location of Property (Areas & Bidg.) Contact Phone .

¢ 0 - PH Butchery - (509) 378-6045

Oate Ready for Shipment Cost Code to be Charged Approximate Date This o T e
’/._:/c.-q Wi1232/ "1'! {A i}ropenymﬂbeﬂeturned MA- pos v
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g __) n‘:'.
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Dno /- “ _9” .
DISTRIBUTION A S o
By Oniginator : Shippe tion - Sign alt it SRR
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SHIPMENT DESCRIPTION AND CERTIFICATION -

Proper Shipping Name,~ A PP e AN e T
' E oAk prape =t Wi o T Speadt N T Yy Rommat dzyar |
1. EmntyPackagn-- I . | ubelsAppleed . { Matenal Category.- Phyycai Form s ' =
2. Lows$ , DX .sé:E]--.uuzstz CEmpty - 10 empy - - - 11 .Sold 1'_'] quuld D G
3. %%ﬁ .7- J unaso Rad:oacmel.SA ] Low Spenic Act. (LSA) Chemical form - Sy
b 9“"""’ / [J unags2 White! K] Umited Quantry Metal
S‘ Fissile n.os. [ unzos - c} ;'::W:L - RimE TypcAQuanmy Ehmml .
-G..Specialform.nos. . -, .[] UN2974- ellowhl.: = "lFr -
7. instruments & Artict 03 un2sny  |Rd Nome. . e (I’ Type8 Quantay” - " other - -
3, e e 0 X Danger(AurCan;o) J swghway Route - o
) . © Secaondary -y - Comrolthuanmy -
TYPE-PACKAGE ° CONSTRUCTION . FISSILECLASS i .. - SNM *  ACCOUNTABILITY/SECURITY CONTROL - -
X SwongTight | ] Rox.#8 %] Non Fusile Kl No E[ ves| [0 Clasied ] unclassifiecs
O tyeea ] wood O eussite Exempt 0 <igr Conugnuauthanzldummmfsw m
O types 0 stes O Fssier g c \ Sig. Securny Sve.Reg. .. [ - b
3 Types (W) g orum O Fusien ategory T s | ”.4- uu,.aua..l.q_-E
] TypeB(M) 0 cCask O Fustei [J Categoryll - SecurtyEscortsRea.. [] -~  Not.heg.. X
B owmer _poly | GramsPusle [ cCategorym External Cask Tamperatyre : _ A m
enoler : (Max. 122*FLTL, 180" F Ex. Use}
Packaging conforms to appropriate packaging procedure  [] A K] Yes | Container examined: No evidence of deuncrmonordamnq:%
Complies with 0. 0. T packaging marking and QA Inspection Current 7] Yes & wa Sealsrequired Onw
labeling requirements Owna K] Yes MAR
Container acceptability documented (nct 7A cert) Ona [Oves Shipping Doc. __Muthnnnmn No. m————
No Pkgs. Model Package COC/Spec. No. Senal No. SealNo. . isatopes CunewPkg | Y.L Ge. ¥
~1  S$trong tight N/A N/A K/A L'e /37 Sr 2D - N/A g}
Coolert # ~~S =/ ~7 Sample Bottlds and Volume JSODaws -
ToTat i s | DAL
Sdi1 samples i4 glass bottlles. Bottles are dout{le-bagged and pac ed in wet ice surror
(Shipper may describe package n detart on one of unused lines above) —IoTMa. by vet{mculite absorbent.

transporiation, mfd

mm

> pf Package

This 11 to certify that the abave mmcd manmls are pmpcrty :I:ss:flnd deggnibed,
ral, o S0CH-and AN RALONS

ANIPOTTA tI0A ¢

packaged markod and lahclod and arm 1y proper condruonfonp

AUTHORIZATION FOR SHIPMENT -

x| e oitacka

5 ‘°s°' )Cl=°5°f @Glm % <10 mrémme (N + BY)

g Addrtional Data and Instructions (inc. Readings on MTRARTPRKEGIG =<~ - @Cab YW s20mremtriN+BY)

= N or Sleepet

™1

Z | signature - Radiation Momtormgﬂ/ gidg. Survey No. ;au 09 Y
M -5 z WL s

202 14722 § ;

AIR TRANSPORT Caﬂaoof“y- Q) Danger Pusenger' g 1. Ltd. Qty. I 3. Research or Madical Diagnosis | Pkg. Dimensons .
2 CERTIFICATION » Labels Applied 2. 53T 4. Human Medical Research
>
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Roy F. Wesgton, Inc.

Volatiles by GC/MS, OLMO01.8

- Lionville Laboratory

Report Date:

02/07/94 12:17

RFW Batch Number: 94011206 Client: WESTINGHOUSE HANFORD Work Order: 06168002001 Page: 1la
Cust ID: B093H3 BOS3H6 B0S3J2 B093J2 B093J2 ng?JS
Sample REWi : ool 003 005 005 MS 005 MSD Obo7
Information Matrix: WATER WATER WATER WATER WATER WETER
D.F.: 1.00 1.00 1.00 1.00 1.00 (:ﬂ.OO
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-ds 98 % 99 % a7 % a8 % 96 % 95 %
Surrogate Bromoflucrobenzene 100 % 100 % 103 % 100 % 103 % 102 %
Recovery 1,2-Dichloroethane-d4 96 % 97 % 96 % 95 % 97 % 95 %
EREEEEESSS ==============—-—===========fl============fl==‘—‘=‘========fl==========='—‘f1======—-—=====fl============fl
Chloromethane 10 U 10 U 10 U i0o U 10 U 10 U
Bromomethane 10 U 10 -y ic U i0 © 10 © 10 U
Vinyl Chloride 10 ©O 10 U 10 ©U 10 U 10 U io0 U
Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U
Methylene Chloride 2 JB 8 JB 7 JB 3 JB 3 JB 1 JB
Acetone 5 JB 5 JB 8 JB 4 JB 5 JB 5 JB
Carbon Disulfide 10 U 10 U 10 U 10 U i0 U 10 U
1,1-Ppichloroethene 16 U 10 U 10 U 108 % 106 % 10 U
1,1-Dichloroethane 16 U 10 U 10 U 10 U i0 U io0 U
1,2-Dichloroethene (total) 10 U 10 U i0 U 10 U 10 U 10 U
Chloroform 3 J 4 J 2 J 2 J 2 J 5 g
1,2-Dichlorocethane 10 U 10 U i0 U 10 U 10 U 10 U
2-Butancne 10 U 10 O 10 U i0 U 10 U 10 U
1,1,1-Trichloroethane 10 W 10 U 10 U 10 U 10 U 1 U
Carbon Tetrachloride 120 190 74 71 69 170
Bromodichloromethane i0 U 10 U 10 U 10 U 10 U 10 U
1,2-Dichloropropane 10 U© 10 U 10 U 10 U 10 U 10 U
cis-1,3-Dichloropropene i0 U 10 U 10 © 10 U 10 U 10 U
Trichloroethene 10 U 10 U 10 © 114 % 110 % 10 U
Dibromochloromethane 10 U ig U 10 © 10 ©U 10 U 10 U
1,1,2-Trichlorocethane 10 U 10 U 10 U 10 U i0 U 10 U
Benzene 10 U 10 U 10 U 114 % 111 % 10 U
Trans-1,3-Dichloropropene 10 U 10 U 10 U 160 U 10 U i0 U
Bromoform 10 U 10 U 10 U 10 U 10 U 10 U
4-Methyl-2-pentanone 10 U 10 © 10 U 10 U 10 U 10 U
2-Hexanone 10 U i0 U 10 U 10 U i0 U 10 U
Tetrachloroethene 10 U 10 U 10 U 10 U 10 © 10 U
1,1,2,2-Tetrachloroethane 10 U 10 U 10 U 10 U 10 U 10 U
Toluene 10 U 10 U 10 U© 113 % 111 % 10 U

*= Qutside of EPA CLP QC limits.

AdO?D ERA AL 1s3d
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RFW Batch Number: 94011.206 Client: WESTINGHOUSE HANFORD Work Order: 06168002001 Page: 1b

Cust ID: B093H3 BO93H6 B0S3J2 B0S3J2 B0S3.J2 B093J5 o

: S

REWH# : 001 003 005 005 MS 005 MsSD 007 SY‘;

H

ol (M

orobenzene 10 U 10 U 10 U 114 - % 111 % 10 D

Ethylbenzene 10 U 10 U 10 U 10 U 10 U 10 Wy M)
Styrene 10 U 10 U 10 U 10 U 10 U 10 oL, %
Xylene (total) 10 U 10 U 10 U 10 U 10 U 10 ICI:) g

*= Qutside of EPA CLP QC limits.

BEST AVAILABLE COPY



Lab Name: Roy F. Weston, Inc. Work Order: 06168002001

ia
VOLATILE ORGANICS ANALYSIS DATA SHEET

Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER

Sample wt/vol: _5.00 {g/mL) ML
Level: {low/med) LOW

% Moisture: not dec.
GC Column: SP1000 ID: 2.00{mm)

Scil Extract Volume: (ul)

e

CONCENTRATION UNITS:

Lab File ID:

CLIENT SAMPLE NO.

| BO93H3

Lab Sample ID:

Date Received:

Date Analyzed:

94011.206-001

wW011406

01/10/94

01/14/94

Dilution Factor: 1.00

Soil Aligquot Volume: (ul)

CAS NO. COMPOUND {(ug/L or ug/Kg) ug/L Q

| [ |
L - e PR — Chloromethane ] 10jo ]
74=B3=fmmmm e Bromomethane | w0jv |
752014 mmm e Vvinyl chloride 1 10|]v |
75-00-3—————m—mmm Chloroethane | 10ju |
75=09=2 e Methylene Chloride | 2|aB |
67-64rl—rme————— Acetone | 5138 |
7515w e e Carbon Disulfide | 10|o i
75-35—4mmmmmm——— 1,1-Dichlorcethene i 10|u |
75343 e e 1,1-Dichleorcethane 10ju ]
540=-59=0=mmmm—me 1,2-Dichloroethene (total}) 10|u i
67~66=3————— Chloroform 3|g ]
107=06=2=mmm———— 1,2-Dichloroethane 1oju |
78=93-3-mmmmm——— 2-Butanone | 1o|u ]
71055=6mmmm 1,1,1-Trichloroethane 1o|u }
56=23=bmmm—————— Carbon Tetrachloride 120| |
75-27=dmm e Bromodichloromethane | 10]ju |
78-87~5———————— 1,2-Dichloropropane | 1o|uU |
10061-0}~5==mmw~cig-1,3-Dichloropropene 10|U ]
79-01-6—mmmmmmem Trichloroethene ojuv |
124-48-1——————a— Dibromochloromethane | 10|u |
79-00nB e 1,1,2-Trichloroethane 10|O |
71-43-2-————mmmem Benzene 10|u |
10061-02—-6————--Trans-~1, 3-Dichloropropene | loju |
75-25-2————cmverm Bromoform ] i0|u |
108-10-]—————r=w 4-Methyl-2-pentanone 10U
591-78-6———————= 2-Hexanone 10|U
127-18~4wme Tetrachloroethene | woju |
T79-34-5———emmmemm 1,1,2,2-Tetrachlorocethane 10|00
108-88=-3—————u-x Toluene 10]U0
108-90=7——cmmmmm Chlorcbenzene { wju - |
100-41-4——————- Ethylbenzene 10|o |
100~42~5mmmcncuw Styrene 10|U
1330-20-T=mmmeueu Xylene (total) 100

FORM 1 VOa



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: Roy F. Weston, Inc.

Client: WESTINGHOUSE HANFORD

Matrix: (soil/water) WATER
Sample wt/vol: _5.00
Level: (low/med) LOW

% Moisture: not dec.

(g/mL) ML

GC Column: SP1000Q ID: 2.00(mm)

Scil Extract Volume: (uL)

Number TICs found: _0O

CLIENT SAMPLE NO.

| B0O93H3

Work Order: 06168002001 |

Lab Sample ID:
Lab File ID:
Date Received:

Date Analyzed:

9401L.206-001

W011406

01/10/94

01/14/94

Pilution Pactor: 1.00

Soil Aliguot Volume: (ul)

CONCENTRATION UNITS:

{ug/L or ug/Kg) ug/L

COMPOUND NAME'

RT

——— ey

1
i
|
|
]

FORM 1 VOA~TIC

3/9C
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ia CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
l

| B093H6

Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |

Client: WESTINGHOUSE HANFORD

Matrix: (soil/water) WATER Lab Sample ID: 94011.206-003

Sample wt/vol: _5.00 (g/mL) ML Lab File ID: W011407

Level: {low/med) LOW Date Received: 01/10/94

% Moisture: not dec. Date Analyzed: 01/14/94

GC Column: SP1000 ID: 2.00(mm) Dilution Factor: 1.00

Soil Extract Volume: (ulL) Soil Aligquot Volume: (ulL)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ng/L Q

] I | |
| 74-87=3————————x Chloromethane | 1o0|lu |
| 74-83-9———cme—eu Bromomethane | 10 |
| 75-01-dmmmmmeem Vinyl Chloride | 1w |
| 75-00=3———ceeeamem Chloroethane 1woju |
| 75-09=-2m—————m—-] Methylene Chlotide 8las |
| 67641 Acetone 5|J8 |
| 75«15~0=——————— Carbon Disulfide i0|u ]
| 75=35=fmcmmmma—n 1,l-bichloroethene | 10|u |
| 75-34-3-<memmum=l,l-Dichlorcethane ] 10y |
| 540-59-0~——————n 1,2-Dichloroethene (total) iojy |
| 67w66m3mmmmm— e Chloroform . 4|J ]
| 107-06~2————=—— 1,2-Dichloroethane | 1o0|u |
| 78-93-3ccwamman— 2-Butanone | v |
| 71~55mfm———mmemmm 1,1,1-Trichloroethane | 0|0 |
| 56=23=5mmmm————— Carbon Tetrachloride | 190 |
| 75=27=4wrm—rnnm. Bromodichloromethane ] 10|T |
| 78-87~5-=—————~-1,2-Dichloropropane | 10|u |
| 10061-01w5mmmmmn cig~1,3~-Dichloropropene | 10jo |
| 79=01-fmmmmme—=- Trichloroethene | 1o0ju |
| 124-48~1cmmmmmmem Dibromochloromethane | 10ju |
| 79-00-5-———mc———m 1,1,2-Trichloroesthane | 10]v |
| 71=43=2cccmm——ee Benzene | l0|uU |
| 10061-~02w6—————~ Trans-1, 3-Dichloropropene | ioju |
| 75~25=2—————ae—m Bromoform | 10]|u |
| 108-10-3——————— 4-Methyl-2-pentanone | | |
| 591-78-6———————— 2-Hexanone | 10|u |
| 127-18~4=mmememm Tetrachloroethene | w0ju |
| 79=34=bmmmmam—— 1,1,2,2-Tetrachlorocethane | 1w0ju |}
| 10Bw88c3mmmmmum= Toluene ] 10|u . .
| 108-80-7-—————-- Chlorcbenzene | 10lv 0 b & &
| 100-41-4——————— Ethylbenzene | wojv |
| 100~42-5m—c—a——m Styrene i 10|U }
| 1330w20=7~m=mrme~ Xylene (total) i 10|U0 i
| ! I

FORM 1 VOA 3/90



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

| BO93HE

Lah Name: Roy F. Weston, Inc. Work Order: 06168002001 |

Client: WESTINGHOUSE HANFORD

Matrix: (soil/water) WATER Lab Sample ID: 9401L206-003

Sample wt/vol: J5.00 (g/mL) ML Lab File ID: W011407%7

Level: {low/med) LOW Date Received: 01/10/94

% Moisture: not dec. Date Analyzed: 01/14/94

GC Column: SP1000 ID: 2.00(mm) Dilution Factor: 1.00

S0il Extract Volume: (ul) Soil Aligquot Volume: (ulL)

CONCENTRATION UNITS:

Number TICs found: _O0O {ug/L or ug/Kg) ug/L
I ] i | I I
| CAS NUMBER | COMPOUND NAME i RT | BsT. coNc. | Q@ |
| | | I I I
P1. | | I I I
| I | I I I

0045

FORM 1 VOA-TIC 3/90



Lab Name: Roy F. Weston, Inc. Work Order: 06168002001
Client:
Matrix: (soil/water) WATER

Sample wt/vol: _5.00 (g/nilL) ML

Level:

% Moigture: not dec.
GC Column: SP1000 ID: 2.00{mm)

Soil Extract Volume: (ul)

1a
VOLATILE ORGANICS ANALYSIS DATA SHEET

WESTINGHOUSE HANFORD

(low/med) LOW

CONCENTRATION UNITS:

Lab File ID:

CLIENT SAMPLE NO.

|BO9332

Lab Sample ID:

Date Received:

Date analyzed:

94011206005

W011408

01/10/94

01/14/94

Dilution Factor: 1.00

Soil Aliquot Volume: (ul)

CAS NO. COMPOUND (ug/L or ug/Kg) ug/L o}

| | I
74=87=3—————mmmm Chloromethane | 10|u ]
74=83«Ywmmmm e Bromomethane | 10|u |
Y L P — vinyl Chloride | 10|v |
75~00=-3————m—emm Chloroethane | w0|ju
75=09=2=mmrmu—u Methylene Chloride | 7}98
67-64-1———————mu Acetone | 8|JB
75=15-0-————mm=m Carbon Disulfide | woju |}
75=35-4——————mmm 1,1-Dichloroethene | 10|u |
75-34-3—mermee—a 1,1-Dichloroethane | 10|u
540-59~-0~———~===-1,2-Dichlorcethene (total) | 10|U
67-66=3—————mwmm Chloroform | 2|g ]
107062 ———cmerm 1,2=Dichloroethane | 10|u
78-83-3————cme 2-Butanone | 10}u
T T - SO —— 1,1,1-Trichloroethane | 10|u |
56-23-5~————————Carbon Tetrachloride | 74| ]
7527 4= mmm—m— Bromodichloromethane | 10|uU ]
78mB7wBmumm—— e 1,2-Dichloropropane | 10|u |
10061=01=5mmmmum cis-1,3-Dichloropropene | 10|u |
79=01=6mmmmmm Trichloroethene | 10|u }
124-48-1—-c——aun Dibromochloromethane | 10jo |
79«00-5——a———m 1,1,2~-Trichloroethane | cju |
71-43-2-mmwn-~-Benzene | w0l |
10061-02-6———wwu Trana-1,3-Dichloropropene | 10|U |
75=25=2 Bromoform 10fo i
108-10~1lecmmeeee 4-Methyl-2-pentancne loju ]
591-78-6——————mm 2-Hexanone 10| |
127-18=4mmm e Tetrachloroethene 10|u |
79-34-5-——————— 1,1,2,2-Tetrachlorcethane | w0ju |
108-88-3—————au- Toluene I oo |
108-90=T=m—————m Chlorocbenzene 0| - |
100-41-4——————-r Bthylbenzene iojv |
100-42-5-—mmemum Styrene | w0ju |
1330-20-T-nuua—x Xylene (total) | 10|u ()I

| | |

FORM 1 VOA



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

|BO93J2
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 94011.206-005
Sample wt/vol: _5.00 {g/mL) ML Lab File ID: W011408
Level: (low/med) LOW Date Received: 01/10/94
% Moisture: not dec. Date Analyzed: 01/14/94
GC Column: SP1000 ID: 2.00{mm) Dilution Factor: 1.00
Soil Extract Volume: (uL) . Scoil Aliquot Volume: (ul)
CONCENTRATION UNITS:
Number TICs found: _O {ug/L or ug/Kg) ug/L
| I
CAS NUMBER COMPOUND NAME RT EST. coNC. | Q |

———————

FORM 1 VOA-TIC 3/90



1a CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
|

: | BO9335

Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |

Client: WESTINGEOUSE HANFORD

Matrix: (soil/water) WATER Lab Sample ID: 9401L206-007

Sample wt/vol: _5.00 {(g/mL) ML Lab File ID: wW011409

Level: {low/med) LOW Date Received: 01/10/94

% Moisture: not dec. Date Analyzed: 01/14/94

GC Column: SP1000O ID: 2.00(mm} Dilution Factor: 1.00

S8oil Extract Volume: (ul) S0il Aliguot Volume: (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/Kg) ug/L Q

I | I |
| 74-87-3———————— Chloromethane i0|u ]
| 74-83-9———————— Bromemethane 10]jU |
| 75=0lmbmecmm e Vinyl Chloride ioiu |
| 75-00=3=—cm—aeee Chloroethane | 10| |
| 75-09m2-————— Methylene Chlcride | 1|a8 |
| 67-64-1-mmmmmmem Acetone 5|38 |
| 75=15=0wmammmmu~ Carbon Digulfide 10}u |
| 75-35-4———cmme—e 1,1-Dichlorcethene | 1ojg |
| 75-34-3-wcawuea— 1,1-Dichloroethane | 10fu |
| 540-59=0~rrmee—— 1,2-Dichlorcethene (total) 10|U |
| 67-66=3————————m Chloroform 5|g |
| 107-06-2———————— 1,2-bichloroethane 10|u |
| 78-93-3mmmm——mmm 2~Butanone oju |
| 71w58mfmm——mmmm—— 1,1,1-Trichloroethane wolu |
| 56=23-8cmmm—e—eeee carbon Tetrachloride 170} |
| 75=27=dmmmmmminm— Bromodichloromethane | 10| |
| 7887 —5—wermsmimin 1,2-Dichloropropane | iofu i
| 10061-01-5—————m ¢ie-1, 3-Dichloropropane | 10ju |
| 79-01-6————————- Trichlorcethene | 10|U |
| 124-48-l-m—mmmeem Dibromochloromethane | 10|U |
| 79-00~5mm—cem—emm 1,1,2-Trichloroethane | 1o0ju |
| 71-43-2-~—————---Benzene | 1oju |
| 10061-02-6—————~ Trans-1, 3-Dichloropropene | 1o0|u ]
| 75-25-2———c———— Bromoform i 10{u |
| 108-10-1-cmememee 4-Methyl-2-pentanone | 10]u |
| 591«78mbmm—mem—— 2-Hexanone | 10U ]
| 127-18w4——-mmemn Tetrachloroethene | woju |
| 79=34=5mwmmmmncem 1,1,2,2-Tetrachloroethane | 10|U |
| 108-88-3——————— Toluene | 10|u |
| 108-90=7——————= Chlorobenzene i 10|u |
| 100=4ledmmmmeeee Ethylbenzene | 10|u ]ﬁ .
| 100-42-5—wmmmmam Styrene | woju 08 2
| 1330-20-7=————— Xylene (total) | 10|U |
| l ]

FORM 1 VOA 3/90



iE CLIERT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPQUNDS |

| B0O9335
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 24011.206-007
Sample wt/vol: _5.00 (g/mL) ML Lab File ID: W011409
Level: (low/med) LOW . Date Received: 01/10/94
% Moisture: not dec. bate Analyzed: 01/14/54
GC Column: SP100Q ID: 2.00(mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
Number TICs found: _0O {ug/L or ug/Kg) ug/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

Jo063

FORM 1 VOA-TIC 3/90



" ROY F. WESTON, INC.

LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client : WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW# : 94011.206 Date Received: 01-10-94
INORGANIC

The following is a summary of the quality control results and a description of any problems
encountered during the analysis of this batch of samples:

1. All sample holding times as required by 40CFR136 were met.
2. All preparation blank results were below the required detection limits.

3. All calibration verification checks were within the required control limits of 90-110%.
Calibration verification is performed using independent standards.

4, Matrix spike recoveries are summarized on the Inorganic Accuracy Report contained
within this document. All recoveries were within the 75-125% guidance limits. All
7%RPD were within the 20% guidance limit.

S. Replicate results are summarized on the Inorganic Precision Report contained within
this document. The result was within the 209 RPD guidance limit.

6. The analytical methods applied by the laboratory, unless otherwise requested, for all
inorganic analyses are derived from the USEPA Method for Chemical Analysis of

Water and Wastes (USEPA 600/4-79-020), Standard Methods for the Examination

of Water and Wastewater 16 ed. and Test Methods for Evaluating Solid Waste
(USEPA SW846).
S
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CLIENT: WESTINGHOUSE HANFORD
06168-002-001-9993-00

ROY F. WESTON INC.

INCRGANIC DPATA SUMMARY REPORT

ANALYTE

WORK ORDER:
SAMPLE SITE ID
oo sosaes
-003 BO23HE
-005 BO93J2
-007 BOS3JS

Nitrate Nitrite

Nitrate Nitrite

Nitrate Nitrite

Nitrate Nitrite

01/27/94

WESTON BATCH #: 9401L206
REPORTING

RESULT UNITS  LIMIT
6.5 ) ]:G-N/L o 2.0
6.6 MG-N/L 1.0
6.8 MG-N/L 1.0
6.0 MG-N/L 1.0

DILUTION

FACTOR

20,0

10.0

L0.0

10.0

0005



b o) el ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 94011206 Date Received: 01-10-94

CLP METALS

1. This narrative covers the analysis of eight (8) water samples.

2.  Thesamples were prepared and analyzed in accordance with the following protocols:
CLP SOW 3/90.

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures
Laboratory and High Purity.

4, All analyses were performed within the required holding times.

5. All Initial and Continuing Calibration Verifications (ICV/CCV’s) were within control
limits.

6. All Initial and Continuing Calibration Blanks (ICB/CCB’s) were within control limits.
7. All Preparation/Method Blanks were below Reporting Limits.

8.  All ICP Interference Check Samples (ICSA and ICSAB) were within control limits.
9.  All Laboratory Control Samples (LCS) were within the 80-120% control limits.

10.  All Serial Dilution percent differences were within USEPA SOW control limits with
the exceptions of the following for sample 001:

Element %Difference
Calcium 12.6
Iron 11.2
Magnesium 15.1

0010
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11.  All Matrix Spike recoveries were within the 75-125% control limits (exception
allowed when sample concentration exceeds the spike added concentration by a
factor of 4 or more) with the exceptions of the following for sample 001:

Element J0Recovery
Cadmium 179.0
Selenium 74.0
Thallium 67.0

For analytes where the Matrix Spike is out of control, a Post-digestion Matrix Spike
and Serial Dilution are performed (exception allowed for Ag).

Matrix spike analyses are not required for Ca, Mg, Na, and K in waters.
12.  All Duplicate analyses were within the 20% Relative Percent Difference (RPD)
control limits for samples values greater than 5X Reporting Limit, or +/- the

Reporting Limits for sample values less than 5X Reporting Limit.

13.  Method of Standard Additions {MSA) analyses were performed on the following

samples:
Element Sample #’s
Lead 001,001R,005

14,  The code CV is currently in use by the laboratory for both mercury instruments in
operation (HG1 and HG2). HGI is complete with autosampler and software, but
still requires manual digestion; HG?2 is operated by the analyst, produces a strip chart
and also requires manual digestion.

15. HG1 requires less total volume of digestate due to the autosampler analysis. Sample
volumes and reagents for mercury determinations in water and soil have been
proportionally scaled down to adapt to this semi-automated technique. The sample
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is taken to a
final volume of 50 ml (including all reagents).

16.  The graphite furnace time that appears on form XIV is the time of the first injection.
The time that appears on the data is the print time.

17.  Solubles and totals were digested within the same digestion batch; therefore, will
have the same flags.

0O



WESTGN

18. A discrepancy exists between raw data and Form XIVs analytical spikes recovery
calculations performed for graphite furnace AA analytes. Instrument software
calculates spike recoveries based on absolute values below the IDL for sample
results. This is hard-coded by the vendor and is currently not correctable. CLP
convention (SOW ILMO02.0, Exhibit E, Section V, Item 6, page E-20) requires that
when values fall below the IDL, the sample result is equal to zero (0) for the

purposes of calculating the percent recovery. The Form XIVs contain the correct
calculation.

@ J’”"“W/\ 21499

J. Peter errshey, .D. Date
Laboratory Manager
Lionville Analytical Laboratory

1ls/m01-206.clp
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CLIENT: WESTINGHOUSE HANFORD

ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 02/16/94

WORK ORDER: 06168-002-001-3399-00

SAMPLE

=001

SITE ID

ANALYTE

BO93H3

Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Teotal
Selenium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

WESTON

RESULT
10.0 u
200
10.0
200
5.0
26900
5.1
50.0 u
13.9
25,0 u
5370
0.20
5000
8250
117
26600
40.0 u
i3.o0
60.0
5.0
10.0
50.0
114

= =T -~

E £ B B

BATCH #: 9401L206
REPORTING

UNITS  LIMIT
UG/L 10.0
UG/L 200
UG/L 10.0
Ug/L 200
UG/L 5.0
Ua/L 5000
UG/L 5.0
uG/L 50.0
UG/L 10.0
UG/L 25.0
UG/L 100
UG/L ¢.20
UG/L 5000
UG/L 5000
uG/L 15.0
UG/L 5000
UG/L 40.0
UG/L 3.0
UG/L 60.0
Ua/L 5.0
UG/L 10.0
UG/L 50.0
UG/L 20.0

DILUTION
FACTOR

1.0
1.0
1.0
1.0
1.0
1.0
L.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
.0

0015



ROY

F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 02/16/94
CLIENT: WESTINGHOUSE HANFORD WESTON
WORK ORDER: 06168-002-001-9999-00
SAMPLE SITE ID ANALYTE RESULT
=002 BOS2H4 Silver, Soluble 10.0 u
Aluminum, Soluble 200 u
Arsgenic, Soluble 0.0 wu
Barium, Soluble 200 u
Beryllium, Soluble 5.0 u
Calcium, Soluble 27500
Cadmium, Soluble 5.¢ u
Cobkalt, Soluble 50.0 u
Chromium, Soluble 0.0 u
Copper, Soluble 25.0 u
freon, Soluble 222
Mercury, Soluble 0.20 u
Potassium, Soluble 5000 u
Magnesium, Soluble 8540
Manganese, Scluble 7.3
Sodium, Soluble 27300
Nickel, Scluble 40.0 u
Lead, Soluble 3.0 u
Antimeny, Soluble €0.0 u
Selenium, Soluble 5.0 u
Thallium, Soluble 10.0 u
Vanadium, Soluble 50.0 3
Zine, Soluble 25.1

BATCH #: 94011206

REFORTING DILUTICN
UNITS  LIMIT FACTOR
UG/L 10.0 .0
UG/L 200 1.0
us/L 10.0 1.0
uG/L 200 1.0
UG/L 5.0 1.0
UG/L 5000 1.0
UG/L 5.0 1.0
UG/L 50.0 1.0
UG/L 10.0 1.0
UG/L 25.0 1.0
UG/L 100 1.0
UG/L 0.20 1.0
uG/L 5000 1.0
UG/L 5000 1.0
ue/L 15.0 1.0
UG/L 5000 1.0
UG/L 40.0 1.0
uG/L 3.0 1.0
UG/L 60.0 1.0
uG/L s.0 1.0
UG/L 18.0 1.0
UG/L 50.0 1.0
UG/L 20.0 1.0

0016



ROY F. WESTON INC.

INCRGANIC DATA SUMMARY REPORT 02/16/94

CLIENT: WESTINGHOUSE HMIFORD
WORK ORDER: 06168-002-001-95539-00

SAMPLE SITE ID ANALYTE
-002 BO93HG Silver, Total

Aluminum, Total
Argenie, Total
Bayium, Total
Beryllium, Total
Caleium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimeny, Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

WESTON

RESULT
10.0 u
200
10.0
200

e £ £ B

32300

c

50.

18.

25,
21300

L= B = R = )

5000 u
29710

o200
40.

60.

[ 75
QO WO

100
50.0
197

C £ c e

BATCH #: 9401L206
REPORTING DILUTION
UNITS  LIMIT FACTOR
UG/L 10.0 1.0
UG/L 200 1.0
uG/L 10.0 1.0
UG/L 200 1.0
UG/L 5.0 1.0
UG/L 5000 1.0
UG/L 5.0 1.0
UG/L 50.0 1.0
UG/L 10.0 1.0
UG/L 25.0 1.0
UG/L 100 1.0
UG/L 0.20 1.0
UG/L 5000 1.0
UG/L 5000 1.0
uG/L 15.0 1.0
UG/ L 5000 1.0
UG/L 40.0 1.0
uG/L 3.0 1.0
UG/L 60.0 1.0
UG/L 5.0 1.0
UG/ L 100 10.0
UG/L 50.0 1.0
UG/L 20.0 1.0

0017




ROY

INORGRNIC

CLIENT: WESTINGHOUSE HANFORD
WORK ORDER: 06168-002-001-9999-00

F, WESTON INC.

DATA SUMMARY REFORT

02/16/94

WESTCN BATCH #:

SAMPLE SITE ID ANALYTE RESULT

=004 BOS3H7 Silver, Soluble 10.0 u
Aluminum, Soluble 200 u
Arsenic, Soluble 10.0 u
Barium, Soluble 200 u
Beryllium, Soluble 5.0 u
Calecium, Soluble 27000
Cadmium, Soluble 5.0 u
Cobale, Soluble 50.0 u
Chromium, Soluble 10.0 u
Copper, Soluble 25.0 u
Iron, Soluble 197
Mercury, Soluble 0.20 u
Potasgium, Soluble s000 u
Magnesium, Soluble 8580
Manganese, Soluble ' 99.2
Sodium, Soluble 27200
Nickel, Scluble 40.0 i
Lead, Soluble 3.0 u
Antimony, Secluble 60.0 u
Selenium, Seoluble 5.0 u
Thallium, Scluble 100 u
Vanadium, Scluble 50.0 u
Zinc, Soluble 200 u

UNITS
ua/L
UG/L
us/L
UG/L
UG/L
UG/L
uG/L
us/L
UG/L
us/L
UG/L
us/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
ve/L
UG/L
UG/L
UG/L

5401L206

REPORTING
LIMIT

10.0
200
10.0
200
5.0
5000
5.0
50.90
16.0
25.0
100
0,20
5000
5000
15.0
5000
40.0
3.0
60.0
5.0
100
50.0
20.0

DILUTION
FACTOR

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
10.0
1.0
1.0

0018



CLIENT: WESTINGHOUSE HANFORD

ROY F. WESTON INC.

INORGANIC DATA SUMMARY REFPORT

WCRK ORDER: 06168-002-001-9999-00

SAMPLE

SITE ID

ANALYTE

~0Q5

BOS3J2

Silver, Total
Aluminum, Total
Argepnic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Merecury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sedium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Teotal
Thallium, Total
Vanadium, Total
Zinc, Total

02/16/94

WESTON BATCH #: 54011206

REPORTING DILUTION

RESULT UNITS  LIMIT FACTOR
10.0 u UG/L 10.0 1.0
200 v UG/L 200 1.0
10.0 u UG/L 10.0 1.0
200 u UE/bL 200 1.0
5.0 u UG/L 5.0 1.0
26500 uG/L 5000 1.0
7.6 UG/L 5.0 1.0
50.0 u UG/L 50.0 1.0
10.0 uG/L 10.0 1.0
25.0 u UG/L 25,0 1.0
8850 us/L 100 1.0
0.20 UG/L 0.20 1.0
5000 UG/L 5000 1.0
8070 UG/L 5000 1.0
125 UG/L 15.0 1.0
25800 UG/L 5000 1.0
40.0 u UG/L 40.0 1.0
21.8 UG/L 3.0 1.0
60.0 u BG/L §0.0 1.0
5.0 u UG/L 5.0 1.0
10.0 u UG/L 10,0 1.0
50.0 u UG/L 50.0 1.0
128 UG/L 20.0 1.0

0018



CLIENT: WESTINGHOUSE HANFORD
WORK ORDER: 06168-002-001-9999-00

SAMPLE

-0086

SITE ID

N e e

BO93J3

ROY F, WESTON INC.

INORGANIC DATA SUMMARY REPORT

ANALYTE

Silver, Soluble
Aluminum, Soluble
Arsenic, Soluble
Barium, Soluble
Beryllium, Scluble
Calcium, Scluble
Cadmium, Soluble
Cobale, Soluble
Chromium, Soluble
Copper, Soluble
Iron, Soluble
Mercury, Soluble
Potassium, Soluble
Magnesium, Soluble
Manganese, Soluble
Sodium, Soluble
Nickel, Soluble
Lead, Soluble
Antimony, Soluble
Selenium, Soluble
Thalljum, Soluble
Vanadium, Soluble
Zinc, Soluble

02/16/94

WESTON BATCH #:

RESULT UNITS
10.0 u UG/L
200 u UG/L
10.0 u UG/L
200 u UG/L
5.0 u UG/L
26300 Ua/Le
5.0 u UG/L
50.0 u UG/L
10.0 u UG/L
25.0 u UG/L
201 UG/L
0.20 UG/L
5000 u UG/L
8070 UG/L
77.3 UG/L
25800 UG/L
40.0 u UG/L
3.0 u UG/L
60.0 u UG/L
5.0 u UG/L
10.0 u UG/L
50.0 u UG/L
28.2 UG/L

9401L206

REPORTING DILUTION

LIMIT FACTOR
10.0 1.0
200 1.0
10.0 1.0
200 1.0
5.0 1.0
5000 1.0
5.0 L.0
50.0 1.0
10.0 1.0
25.0 1.0
100 1.0
0.20 1.0
5000 1.0
5000 1.¢
15.90 1.0
E000 1.0
40,0 1.0
3.0 1.0
60.0 1.0
5.0 1.0
10.0 1.0
50.0 L.0
20.0 1.0

0020



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 02/16/9%4

CLIENT: WESTINGHOUSE HANFORD
WORK ORDER: 06168-002-001-9399-00

WESTON BATCH #:

SAMPLE SITE ID ANALYTE RESULT

-007 B0O93JS Silver, Total 10.0 u
Aluminum, Total 200 u
Arsenic, Total 0.0 wu
Barium, Total 200 u
Beryllium, Total 5.0 u
Calcium, Total 27800
Cadmium, Total 5.¢ u
Ccbalt, Total 50.0 u
Chromium, Total 13.9
Copper, Teotal 25.0 u
Iron, Total 16100
Mercury, Total 0.20 u
Potaggium, Total 5000 u
Magnmesgium, Total 8320
Manganese, Total 176
Sedium, Total 25700
Nickel, Total 40.0 u
Lead, Total 1.0 u
Antimeony, Total 60.0 u
Selenium, Total s.0 u
Thallium, Total 100 u
Vanadium, Total £0.0 u
Zing, Teotal 157

URITS
UG/L
UG/L
UG/L
UG/L
ue/L
UG/L
uG/L
UG/L
UG/
GG/L
UG/L
UG/L
UG/
uG/L
Us/L
uG/L
uG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

9401L206

REPORTING DILUTION
LIMIT FACTOR
10.0
200
10.0
200
5.0
5000
5.0
50.0
10.0
25.0
100
0.20
5000
5000
15.0
5000
40.0
3.0
60.0
S.0
100 1
5¢.0
20.0
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ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 02/16/94

CLIENT: WESTINGHQUSE HANFORD WESTON BATCH #:

WORK ORDER: 06168-002-001-9999-00

SAMPLE SITE ID ANALYTE RESULT UNITS

=008 B0O923J6 Silver, Soluble 10.0 u UG/L
Aluminum, Soluble 200 u UG/L
Arsenic, Soluble 10.0 u VUG/L
Barium, Soluble 200 u UG/L
Beryllium, Soluble 5.0 u UG/L
Caleium, Soluble 25400 UG/L
Cadmium, Soluble 5.0 u UG/L
Cobalt, Soluble 50.0 u UG/L
Chromium, Soluble 10.0 u UG/L
Copper, Soluble 25.0 u UG/L
Iron, Soluble 223 UG/L
Mercury, Soluble 0.20 u UG/L
Potazaium, Soluble 5000 u UG/L
Magnesium, Soluble 8040 UG/L
Manganese, Soluble 98.3 UG/L
Sodium, Soluble 25200 UG/L
Nickel, Soluble 40.0 u  UE/L
Lead, Soluble 3.0 u UG/L
Antimony, Soluble 60.0 u UG/L
Selenium, Soluble 5.0 u UG/L
Thallium, Soluble 10.0 uw UG/L
Vanadium, Soluble 50.0 u UG/L
Zine, Soluble 25.6 UG/ L

9401lL206

REPCRTING DILUTION

LIMIT FACTOR
10.0 1.0
200 1.0
10.0 .0
200 1.9
5.0 1.0
5000 1.0
5.0 1.0
50.0 1.0
10.0 1.0
25.0 1.6
100 1.0
0.20 1.0
5000 1.0
5000 1.0
15.0 1.0
5000 1.0
40.0 1.0
3.0 1.0
60.0 1.0
5.0 1.0
10.0 1.¢
50.0 1.0
20.0 1.0

0022



U.S5. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
B0O93H3
Lab Name: ROY F. WESTON, INC - IL372 Contract: 6168-02-01
Lab Ccde: WESTON Case No.: WEST SAS No.: SDG No.: CLP208
Matrix (soil/water): WATER Lab Sample ID: 940120601
Level (low/med): Low Date Received: 1/10/94

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum 104.00 |B P
7440~-36-0 |[Antimony 44,90 |B P
7440-38-2 |Arsenic 2.00 (U F
7440-39-3 |Barium 41..90 |B P
7440-41-7 |(Beryllium 1.00 |U P
7440-43-9 |Cadmium 5.10 N P
7440-70-2 |[Calcium 26900.00 E P
7440-47-3 |Chromium 13.90 P
7440-48-4 |Cobalt 4.00 |B P
7440~50-8 |Copper 6.80 |B P
7439-89-6 |Iron 5370.00 E P
7439-92-1 |Lead 13.00 s F
7439-95-4 |Magnesium 8250.00 E P
7439-96-5 |Manganese 117.00 P
7439-97~6 |Mercury .10 (U cv
7440-02~-0 |Nickel 9.00 |U P
7440~-09-7 |Potassium 3830.00 |B P
7782~49-2 |Selenium 2,00 (U|N F
7440~22-4 |Silver 3.00 |U P
7440-23-5 {5o0dium 26600.00 P
7440-28-0 (Thallium 2.00 |U|NW F
7440-62-2 {Vanadium 23.30 |B P
7440~66-6 |Zinc 114.00 P
Cyanide NR
Coclor Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Axrtifacts:
Comments:
FORM I - 1IN 03/90

0037



U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

BOS3H4
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-=-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120602
Level ({low/med): ow Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |[Concentration|cC Q M
7429-90-5 |AIuminum 40.70 |B P
7440~36-0 |Antimony 3%.10 |B P
7440-38-2 |(Arsenic 2.00 |U ¥
7440-39-3 |Barium 28.50 |B P
7440-41-7 |{Beryllium 1.00 JU P
7440-43-9 {Cadmium 3.00 (U|N P
7440~70-2 (Calcium 27500.00 E P
7440-47-3 |Chromium 3.00 (U p
7440-48~4 |Cobalt 2.00 |U P
7440-50-8 |Copper 3.90 |B P
7439=-89-6 |Iron 222.00 P
7439-92-1 |Lead 2.00 (U F
7439-95-4 [Magnesium 8540.00 P
7439-96-5 |Manganese 77.30 P
7439-97-6 |Mercury .10 |U cv
7440~02-0 |Nickel l16.60 |B P
7440~09-7 |Potassium 3750.00 |B P
7782-49-2 |Selenium 2.00 |U|N F
7440-22~4 |Silver 3.00 |U P
7440-~23-5 {Sodium 27300.00 P
7440-28-0 {Thallium 2,00 |U|NW F
7440-62-2 {Vanadium 16.70 |B P
7440-66-6 |Zinc 25.10 P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I - 1IN 03/90
0032



U.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
B093He6
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120603
Level (low/med): LOwW Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |[Concentration|cC Q M
7429-90-5 |Aluminum 169.00 |B P
7440-36-0 |Antimony 27.00 |U P
7440-38-2 |Arsenic 2.00 U F
7440-39=-3 |Barium 59.70 |B P
7440-41-7 |Beryllium 1.00 |U P
7440-43-9 |Cadmium 3.00 |U|IN P
7440-70-2 |Calciun 32300.00 E P
7440-47-3 |Chromium 18.90 P
7440-48-4 |Cobalt 4.70 |B P
7440-50-8 |Copper 4.90 |B P
7439~89-6 |Iron 21300.00 P
7439-92-1 |Lead 3.30 F
7439-95-4 |Magnesium 9710.00 P
7439-96-5 |Manganese 222.00 P
7439-97-6 [Mercury .10 |U cv
7440-02~0 [Nickel 11.30 |B P
7440-09-7 |Potassium 4910.00 B P
7782~49-2 [Selenium 2.00 |U|N F
7440-22~4 |Silver 3.00 |U P
7440-23-5 |Sodium 30200.00 P
7440-28-0 (Thallium 20.00 |U|N F
7440-62-2 |Vanadium 29.00 |B p
7440-66-6 |zZinc 197.00 P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I =~ 1IN 03/90

0033



U.S5. EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

BO93H7
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (scil/water): WATER Lab Sample ID: 940120604
Level (low/med): LOW Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |ConcentrationjcC Q M
7429-90-5 |Aluminum 29.20 |B -
7440-36-0 |Antimony 27.00 (U P
7440-38=-2 |Arsenic 2.00 |U F
7440-39-3 |Barium 23.60 |B b
7440-41~7 {Beryllium 1.00 |U P
7440~-43-9 |Cadmium 3.00 |U[N P
7440~-70-2 |Calcium 27000.00 E P
7440-47-3 |Chromium 3.00 |U P
7440-48-4 |Cobalt 2.00 |U P
7440-50-8 |Copper 3.90 {B P
7439-89-6 |Iron 157.00 E P
7439=92-1 |Lead 2.00 [UW F
7439-95-4 |Magnesium 8580.00 B P
7439-96-5 |Manganese $9.20 P
7439~97-6 |Mercury .10 |[U cv
7440-02-0 |Nickel 9.00 |U P
7440-09~7 |Potassium 4210.00 |B P
7782-49~-2 |Selenium 2.00 |UIN F
7440-22-4 |Silver 3.00 U P
7440-23-5 |Sodium 27200.00 P
7440~28-0 |Thallium 20.00 (UIN F
7440-62~2 |Vanadium 11.00 B P
7440-66-6 |Zinc 14.30 |B P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I - 1IN 03/90

0035



U.5. EPA - CLP
EPA SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET

B0O93J2

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02~01

Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206

Matrix (soil/water): WATER Lab Sample ID: 940120605

Level (low/med): LOW Date Received: 1/10/94

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:
Color After:

Comments:

CAS No. Analyte |Concentration|C Q M
7429~90~5 [Aluminum 85.80 |B P
7440-36-0 [Antimony 27.00 |U P
7440-38-2 |Arsenic 2.00 U F
7440-39-3 |[Barium 43.80 |B P
7440-41-7 |[Beryllium 1.00 {U P
7440-43-9 |Cadmium 7.60 N r
7440-70-2 |Calcium 26500.00 E P
7440-47-3 [(Chromium 9.60 |B P
7440-48-4 |Cobalt 3.10 B P
7440-50-8 |Copper 7.60 |B P
7439-89-6 |[Iron 5850.00 E P
7439-92-1 |Lead 21.60 [ F
7439~95-4 |Magnesium 8070.00 E P
7439-96-5 |Manganese 125.00 P
7439-97-6 |Mercury .10 (U cv
7440-02-0 [Nickel 5.00 |U P
7440-09~7 |Potassium 3960.00 |B P
7782-49-2 |Selenium 2.00 |U|N F
7440-22-4 |[Silver 3.00 U P
7440-23-5 [Sodium 25800.00 P
7440-28-0 |Thallium 2.00 |{UINW F
7440-62-2 |Vanadium 25.20 |B P
7440-66-6 |(Zinc 128.00 P

Cyanide NR

COLORLESS Clarity Before: CLEAR Texture:

COLORLESS Clarity After: CLEAR Artifacts:

FORM I - 1IN

03/90

0035



U.5. EPA - CLP

EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 509373

Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120606
Level (low/med): LOW Date Received: 1/10/94

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:
Color After:

Comments:

CAS No. Analyte |Concentration|C Q M
7429-90-5 |[Aluminum 42.40 |B P
7440-36-0 [Antimony 27.00 (U P
7440-38-2 |Arsenic 2,00 U F
7440-39-3 (Barium 28.50 |B P
7440-41-7 |Beryllium 1.00 iU P
7440-43-9 |Cadmium 3.00 |UIN P
7440~-70-2 Calcium 26300.00 E P
7440-47-3 |Chromium 3.10 |B P
7440-48-4 |Cobalt 2.00 |U P
7440-50-8 |Copper 3.90 |B P
7439-89-6 |Iron 201.00 E P
7439-92-1 |Lead 2.00 |U|W F
7439-95-4 |Magnesium 8070.00 E P
7439-96~5 |Manganese 77.30 P
7439-97-6 |[Mercury .10 |U cv
7440-02-0 |Nickel 9.60 |B P
7440-09-7 |[Potassium 3670.00 |B P
7782-49~2 |Selenium 2.00 |U|NW F
7440-22-4 |Silver 3.00 {U P
7440-23-5 |Sodium 25900.00 P
7440~28-0 |Thallium 2.00 |U(NW F
7440~62-2 |Vanadium 16.80 |B P
7440-66-6 |Zinc 28.20 P

Cyanide NR

COLORLESS Clarity Before: CLEAR Texture:

COLORLESS Clarity After: CLEAR Artifacts:

FORM I -

IN

03/90

0026



Lab Name:

Lab Code:

Level (low/med):

U.S5. EPA - CLP

EPA SAMPLE NO.

Color Before:
Color After:

Comments:

1
INORGANIC ANALYSIS DATA SHEET
B0O93J5
ROY F. WESTON, INC - L372 Contract: 6168-02-01
WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120607
LOW Date Received: 1/10/94
0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|cC Q M
74295-90-5 |AIluminum 156.00 |B P
7440-36~0 [(Antimony 27.00 {U P
7440-38-2 |Arsenic 2,00 {U F
7440~39-3 |[Barium 47.60 |B P
7440-41-7 |Beryllium 1.00 |U P
7440-43-9 |Cadmium 3.00 |UIN P
7440-70-2 {Calcium 27800.00 E P
7440-47-3 {Chromium 13.90 P
7440-48-4 |Cobalt 2.00 |U P
7440-50-8 |Copper 5.10 |B P
7439-8%—-6 |Iron 16100.00 P
7439-952-1 |Lead 2.70 |B F
7439-95-4 |Magnesium 8320.00 P
7439-96-5 |Manganese 176.00 P
7439-97~6 |Mercury .10 |U cv
7440-02-0 [Nickel 9.60 |B P
7440-09~7 |Potassium 4240.00 |B P
7782-49-2 |Selenium 2.00 |U|N F
7440-22-4 |Silver 3.00 |U P
7440~23-5 |Sodium 25700.00 P
7440-28~0 [Thallium 20.00 |U|N F
7440-62-2 |Vanadium 27.70 |B P
7440-66-6 |Zinc 157.00 P
Cyanide NR
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:
FORM I - 1IN 03/90

0037



U.s. EpA ~ CLP
EP2A SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
B093J6
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02~01
Lab Code: WESTON Case No.: WEST S5AS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120608
Level (low/med): LOW Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|cC Q M
7429-90~5 |AIuminum 34.80 |B P
7440-36-0 |Antimony 27.00 (U P
7440-38-2 |Arsenic 2.00 |U F
7440-39-3 |Barium 22.10 [B P
7440-41-7 |Beryllium 1.00 |U P
7440-43-9 |Cadmium 3.00 |U|N P
7440-70-2 |Calcium 25400, 00 E r
7440-47-3 [(Chromium 3.00 |U P
7440-48-4 |Cobalt 2.00 |U P
7440-50-8 |Copper 3.50 B P
7439-89-6 |Iron 223.00 P
7439-92-1 |Lead 2.00 |U F
7439~95-4 [Magnesium 8040.00 P
7439-96~5 |Manganese 98.30 P
7439-97-6 |Mercury .10 |U cv
7440-02-0 |Nickel 9.00 |U P
7440~-09~7 ]Potassiunm 3470.00 |B P
7782-49-2 |Selenium 2.00 |(U|N F
7440-22-4 |Silver 3.00 |U P
7440~23~5 [Sodium 25200.00 P
7440-28~0 |{Thallium 2.00 |U|NW ¥
7440-62-2 |Vanadium 14.30 |B P
7440~66-6 {Zinc 25.60 P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I =~ 1IN 03/90

0038
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MEMORANDU

2 6 - WES-145E

TO:  200-UP-1 Project QA Record

FR:  Sandra Schildt, Golder Associates Inc. S44/

RE: VOLATILES DATA VALIDATION SUMMARY FOR DATA PACKAGE 9401L206-
WES-1456 (923-E417)

INTRODUCTION

This memorandum presents the results of data validation on data package 9401L.206-WES-1456
prepared by Roy F. Weston, Inc. (Weston). A list of the samples validated along with the
analytes reported and the method of analysis is provided in the following table.

SAMPLEID | SAMPLE DATE | MEDIA ANALYSIS

BO93H3 12/30/93 WATER SEE NOTE 1
B093H6 12/30/93 WATER

B093J2 12/30/93 WATER

B093J5 12/30/93 WATER

Note 1: The samples were analyzed for CLP volatile target compound list (TCL) organics.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)

and validation procedures (WHC 1993b). Attachments 1 through 5 to this memo provide the
following information:

Attachment 1.
Attachment 2.
Attachment 3.
Attachment 4.
Attachment 5.

DATA QUALITY OBJECTIVES

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw-data:-

Glossary of Data Reporting Qualifiers
Summary of Data Qualifications

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documeniation
Data Validation Supporting Documentation

) EGELVE;

!
i

b
b
g

" 2 1994 i
.~ DATION DOCUMENTATION
SDLA

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.
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MEMORANDUM

TO:  200-UP-1 Project QA Record April 1, 1994
FR:  Sandra Schildt, Golder Associates Inc, 577

RE: VOLATILES DATA VALIDATION SUMMARY FOR DATA PACKAGE 94011.206-
WES-1456 (923-E417)

INTRODUCTION

This memorandum presents the results of data validation on data package 9401L206-WES-1456
prepared by Roy F. Weston, Inc. (Weston). A list of the samples validated along with the
analytes reported and the method of analysis is provided in the following table.

SAMPLE ID | SAMPLE DATE | MEDIA ANALYSIS

BO93H3 12/30/93 WATER SEE NOTE 1
BO93H6 12/30/93 WATER

B093J2 12/30/93 WATER

B093J5 12/30/93 WATER

Noie I: The samples were analyzed for CLP volatile target compound list (TCL) organics.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)

and validation procedures (WHC 1993b). Attachments 1 through 5 to this memo provide the
following information:

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

~001



—~ata Package: 94011.206-WES-1456 2 Analysis: Volatiles

Completeness. The data package was complete for all requested analyses. Four samples (4) were
validated in this data set with a total of 132 determinations reported, 16 of which were deemed
valid. This results in a completeness of 12% which does not meet normal work plan objectives.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable.

Holding Time

i Samples were not properly preserved and the maximum holding time (MHT) was
exceeded by greater than a factor of two. Therefore all non-detects have been
qualified as unusable (UR). Attachments 2 and 5 provide a summary of the
samples affected, data qualification applied, and supporting documentation.

MINOR DEFICIENCIES

The following is a summary of the minor deficiencies identified during validation which required
qualification of data.

Holding Time

* Samples were not properly preserved and the MHT was exceeded by greater than
a factor of fwo. Therefore all detects have been qualified as estimated (J).

Attachments 2 and 5 provide a summary of the samples affected, data
qualification applied, and supporting documentation.

Laboratory Blanks

. Methylene chloride and acetone were detected in the method blank. Attachments
2 and 5 provide a summary of the samples affected, data qualifications apphed
and supporting documentation.

REFERENCES

WHC 1993a, Validation of 200-UP-1 Data, Statement of Work, Analytical Laboratory Data
Validation Task Order 5-94-17, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993, Westinghouse Hanford Company, Richland, Washington.

.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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Uj -

NJ -

GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected in the associated laboratory
blank. This qualifier is applied by the laboratory. During the process of data validation
this qualifier may be replaced by other appropriate qualifiers as defined by the validation
procedures. The associated data should be considered usable for decision making
purposes.

Indicates the constituent was analyzed for and not detected. The concentration reported
is the sample quantitation limit corrected for aliquot size, dilution and percent solids (in
the case of solid matrices) by the laboratory. The associated data should be considered
usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration reported may not
accurately reflect the sample quantitation limit. The associated data should be considered
usable for decision making purposes.

Indicates the constituent was analyzed for and detected. This qualifier may be applied
by the laboratory to indicate a concentration which is less than the contract required
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). During
data validation this qualifier may be applied to indicate a minor quality control deficiency.
However in either case, the associated data should be considered usable for decision
making purposes.

Indicates presumptive evidence of a constituent at an estimated value. This qualifier is

normally applied to GC analysis data (such as organochlorine pesticide and PCB data).
The associated data should be considered usable for decision making purposes.

Indicates presumptive evidence of a constituent. This qualifier is normally applied to GC
analysis data (such as organochlorine pesticide and PCB data). The associated data
should be considered usable for decision making purposes.

Indicates a tentatively identified compound (TIC) whose concentration and identification
have been determined to be valid as a result of data validation. The associated data
should be considered usable for decision making purposes.

Indicates a tentatively identified compound (TIC) that has been determined to be
presumptive and valid (JN) in terms of identification and quantitation and has been
qualified as undetected due to associated blank contamination.

Indicates the constituent was analyzed for and not detected. The concentration reported
has been qualified as unusable due to a major quality control deficiency identified during
data validation. The associated data should be considered unusable for decision making
purposes.

Indicates the constituent was analyzed for and detected. The concentration reported has
been qualified as unusable due to a major quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

~004



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002. Rev. 2

DATA QUALIFICATION SUMMARY - FORM B-7

method blank

PKG: M0TL206-WES-1456 REVIEWER: 5. Schildt DATE: 41/94 PAGE1OF 1

COMMENTS: Volatiles

PARAMETER QUALIFIER SAMPLES AFFECTED REASON

ALL ] for detects ALL Holding time exceeded by

UR for non-delects > 2X maximum

Methylene chloride J changed to U ALL Compound present in
method blank

Acetone J changed to U ALL Compound present in

-006



ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: 9401L206-WES-1456

Samp# BO93H3 BO93HE B093J2 B09345

Date 12-30-93 12-30-93 12-30-93 12-30-93

Lecation s --- --- e

Depth --- .- --- ---

Comments - - e -——-

Parameter | Units Result Q Result Q Result Q Result Q

CHLOROMETHANE UG/L 10,000 UR 1¢.000 UR 10.000 UR 10.000 UR
BROMOMETHANE us/L 10.000 UuR 10,000 UR 10.000 UR 10.000 Ur
VINYL CHLORIDE uG/L 10.000 Ur 10.000 UR 10.000 UR 10.000 UR
CHLOROETHANE UG/L 10.000 UR 10.000 UR 10.000 UR 10,000 UR
METHYLENE CHLORIDE UG/L 10.000 u 10.000 u 10.000 [}] 10.000 U
ACETONE uG/L 10.000 u 10,000 u 10.000 1] 10.000 u
CARBON DISULFIDE UG/l 10.000 UR 10.000 UR 10.000 UR 10.000 UR
1, 1-DICHLOROETHENE UG/L 10.000 UR 10,60 UR 10.000 UR 10,000 UR
1,1-DICHLOROETHANE uG/L 10.000 UR 10.000 UR 10,000 UR 10.000 UR
1,2-DICHLOROETHENE (TOTAL) us/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR
CHLOROFGRM uG/L 3.000 4 4,000 J 2.000 J 5.000 4
1,2-DICHLOROETHANE uG/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR
2~BUTANONE UG/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR
1,1, 1-TRICHLCROETHANE UG/L 10.000 UR 10.000 UR 10.000 Ur 10.000 ur
CARBON TETRACHLORIDE uG/L 120.000 d 190.000 4 74.000 J 170.000 J
BROMOD 1 CHLOROMETHANE us/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR
1,2-DICHLOROPROPANE uG/L 10.000 UR 10,000 UR 10,000 UR 10,000 UR
CIs-1,3-D1CHLOROPROPENE UG/L 10.000 ur 10.000 UR 10,000 UR 10.000 UR
TRICHLOROETHENE UG/L 10.000 UR 10.000 URr 10.000 UR 10.000 UR
DIBROMOCHLORCMETHANE UG/L 10.000 UR 10.000 [1]:4 10.000 UR 10.000 UR
1,1,2-TRICKLOROETHANE UG/l 10.000 UR 19.000 uR 10.000 UR 10.000 UR
BENZENE UG/L 10.000 ug 10.000 UR 10,000 UR 10,000 UR
TRANS-1,3-DICHLOROPROPENE uG/L 10,000 UR 10.000 UR 10.000 UR 10.000 UR
BROMOFORM UG/L 10.000 UR 10,000 UR 10.000 UR 10,000 UR
4-METHYL-2-PENTANONE uG/L 10.000 LR 19.000 UR 10.000 UR 10.000 UR
2-HEXANONE uG/L 16.000 UR 10.000 UR 10.000 UR 16.000 UR
TETRACHLOROETHENE UG/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR
1,1,2,2-TETRACHLOROETHANE UG/L 10.000 UR 10.000 UR 10.000 UR 10.000 LR
TOLUENE UG/L 10.000 UR 10.000 UR 13.000 UR 10.000 Ur
CHLORCBENZENE uG/L 10.000 UR 10.000 UR 10.060 UR 10.000 UR
ETHYLBEKZENE uG/L 10.000 UR 10.000 UuR 10,000 UR 10.000 UR
STYRENE UG/L 10.000 UrR 10.000 UR 10.000 UR 10.000 UR
XYLEMES {TOTAL} UG/L 10.000 UR 10.000 UR 10.000 UR 10.000 UR

A
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1a CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

| BO93H3
Lab Name: Roy F. Weston, Ino. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 94011.206-001
Sample wt/vol: _5.00 (g/mL) ML Lab File ID: W011406
Level: (low/med) ILOW Date Received: 01/10/94
% Moisture: not dec. ; Date Analyzed: 01/14/94
GC Column: SP1000 ID: 2.00({mm) Dilution Factor: 1.00
Sc0il Extract Volume: {ul) Soil Aligquot Volume: {(uL)
)
CONCENTRATION UNITS:
CAS No. COMPOUND (ug/L or ug/Kg) ug/L Q
| I I |
74873 ~———eaem Chloromathane | 10| {uR
74-83-9-w~—==————Bromomethane | 10} |
| 75-01w4=mm=mm-—Vinyl Chloride | 10| i
75=00=3=~em————=Chlokoethane | 10} | zfy/
75-09-2~-——-———~Methylene Chloride | 1ol U //
67-64=-1-cmeem——w Acetone | 10 -EtIs— | ﬂ//
75=15=0wmmmmm——— Carbon Disulfide | 10} [UR #?/ff
LT ) T P—— 1,1~Dichlorcethene 10] |
75-34m3-—————===1,1-Dichloroethane 10] J—
540=-59=0—cmwmmm— 1,2-Dichlorocethene (total) 10|
67-66m3nm——————— Chloroform | 3l |
107-06w2~==mw—m=1,2=-Dichloroethane 10| UuR
78-93-3-————e—e—2-Butanone 10| § J_
71-55+6———mmimmem 1,1,1-Trichloroethane | 10| |
56m23=5mmm e carbon Tetrachloride | 120)— |TF
T1E5m2Tedmmm e Bromodichloromethane 10| Uug
78=87=Bmeeme———=],2-Dichloropropane 10|
| 10061-01~5=mmam— <is-1,3-Dichloropropena 10|
| 79=01leBumacee——— Trichloroethene 10
| 124-48wlcccnman Dibromochloromethane 10 |
79-00=5r—=———===1,1,2-Trichloroethane 10 H
71l-43-2——wwww-=-Banzena 10
10061-02-6==~=—=Trans-1, 3-Dichloropropene 10
75-25-2====————=Bromoform { 10 i
108-10-1-—=———wad-Mathyl-2-pentancne 10
591-78~6~=====~~=2~Hexanone 10
127-18-4~=mmm——— Tetrachlorcethene 10 |
1 T ¥ T S — 1,1,2,2-Tatrachlorcethane 10}
108-88=3==m—m——m =-Toluene 10
108-90=7 e Chlorobenzene 10 !
100-41-4~—~-w-—-Ethylbenzene | 10 ]
| 100-42w5ccunucna Styrene i 10 |
| 1330~20=7=-——-~-—=Xylene (total) | 101} |
| |

FORM 1 VOA 3[9@ o-5:5 ;3/ 4
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iE

CLIENT SaMPLE NO.

VOLATILE ORGANICS ANALYSIS DAIA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: Roy F. Weston, Inc. Work Qrder:

Client: WESTINGHOUSE HANFORD

Matrix: (soil/water) WATER

Sample wt/vol: _5.00 {g/mL) ML
Lavel: {low/med) LOW

% Moisture: not dec.

GC Column: SP1000O ID: 2.00(mm)

Soil Extract Volume: (ul)

Number TICs found: 2]

06168002001 I

|
|BO93H3

Lab Sample ID: 9S4011.206-0031
Lab File ID: W011406

Date Received: 01/10/94
Date Analyzed: 01/14/94
pilution Factors 1.00

Soil Aligquot Volume: (ul)

CONCENTRATION UNITS:
(ug/L or uwgy/Kg) ng/L

CAS NUMBER

COMPOUND NAME'

RT | BST. CONC. Q

— i, — ey it
Ap— i p———

l

1 |
| |
|=====mn] | ===
| |
1 | |

FORM 1 VOA-TIC

3/90

o oo o

-
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Lab Name: Roy F. Weston, Inc.
Client:
Matrix:

Sample wt/vol:

Level:

% Moisture: not dec.
GC Column: SP1O0OC

Soil Extract vVelume: (ul)

—— i ———————

———— —— ———y Wt S S—_ —— w—

ia
VOLATILE ORGANICS ANALYSIS DATA SHEET

WESTINGHOUSE HANFORD

(soil/water) WATER
-5-00 (g/mL) ML

(low/med) LOW

ID: 2.00{mm)

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NO. COMPOUND

Work Order: 06168002001

Lab File ID:

CLIENT SAMPLE NO.

| Bo93HS

Lab Sample ID:

Date Received:

Date Analyzed:

94011.206=-003

W011407

01/10/94

01/14/94

Pilution Factor: 1.00

Soil Aligquot Volume: (uL)

7487 =3m==~—~~~=Chloromethane

74=-83=9~—~—————=Bromomethane
75=01cdumummmmm— Vinyl Chloride
75~00=3——r—————e Chloroethane
75=09=2=m==—e—--Methylene Chlotide
67=64m] st e, Acetone

1 T o Carbon Disulfide
75=35=4wmmmu—wu=l, l-Dichloroethene
75u3dfmimme—————— 1,1-Dichloroethane
540-59-0—mmem—w 1l,2-Dichloroethene (total)
67 =66=3 mmm e ——— Chloroform :
107-06n2ummunune 1,2-Dichlorcethane

78w 33 mmsm e 2-Butanone

Tl e 1,1,1-Trichloroethane
56ud3ubfmamnmmnman Carbon Tetrachloride
75=»27-4————————~Bromodichloromethane
78-87-5mm——————— 1,2-bichloropropane
10061-01-5——=—ux clia-1,3-Dichloropropene

79-01-facucwa—==Trichlorocethene

124-48-1—-rwvuw.Dibromochloromethane

79-00~5ermannun= 1l,1,2«Trichloroethane
Tlud3rm2mme—am——— Benzene

10061 «02=bmmmme— Trans-1,3=-Dichloropropene
75-25=2=mummam—— Bromoform
108-10-1-w-wceca=d-Mathyl-2-pentanone
591~-78~fmmecmnae— 2-Hexanone
127=1B=§emmm——=-Totrachloroethene
79-34=bemenwan--1,1,2,2-Tatrachlorocethane
108-88=3=me———==Toluene
108-90=7—=caw==-Chlorobenzene
100-4l-fmmccnae= Ethylbenzene

100=42w5cmc e Styrene

1330-20-7—=—~~~==Xylene {total)

——

ot S W e b — ——f— Sreima fuit AR Ay Trm— Y S S S— A e S—

!
10§ I
101 i
10| i
10| I
/o0.8138— |
/CLB1JB’ ]
10| |
10| |
10} |
10| I
4|3 |

I

|

|

10|
1o|§
10}

190 |—
10 R
10| !
10
10
10
10
10
10|

10
10|
10|
10|

|

}

|
10 1.
10; {}1}

|

|

10|
10}
10|

FORM 1 VOR



iE

CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS |

Lab Name: Roy F. Weston, Inc.

Client: WESTINGHOUSE HANFORD

Matrix: (soil/water) WATER
Sample wt/vol: }5.00 {g/mL)
Level: (low/med) LOW
% Moisture: not dec.

GC Column: SP1000 ID: 2.00 (mm)

Work Order:

| BO93HE
06168002001 |

Lab Sample ID:

Dilution Factor: 1.00

94011.206-003

ML Lab File ID: w011407
Date Received: 01/10/94
Date Analyzed: 01/14/94

Soil Extract Volume: (uL) Soil Aliquot Veolume: (ul}
CONCENTRATION UNITS:
Number TICs found: _O (ug/L or ug/Kg) ug/L
i | i | |
| cas NUMBER | COMPOUND NAME | RT [ BEST. cONC. | @
| I == | ! =1
| 1. | I | |
| l } | |

FORM 1 VOA-TIC

3/90

—————t. S ———

3 2//47
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in
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: Roy P. Weston, Inc. Work Order: 06168002001

Client: WESTINGHCGUSE HANFORD

CLIENT SAMPLE NO.

|B093J2

Matrix: (soil/water) WATER Lab Sample ID: S401L206-005
Sample wt/vol: _5.00 (g/mL) ML Lab File ID: W011408
Lavel: {low/med) LOW Date Received: 01/10/94
% Moiptura: not dec. Date Analyzed: 01/14/94
GC Column: SP1000 ID: 2.00(mm) Dilutien Fagtor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) ug/L Q
| l |
| 74-87=3=m—meeeem Chloromethane | 10§ |UR
| 74-83-9——mmeeee Bromomethane | 10| |
| 75~01mdmmmemm—— Vinyl Chloride | 10| |
| 75-00=3=——meeu—e Chloroethane | 10| i
| 75-09=2cmmmcmau= Methylene Chloride | 10 T35 ]uff /“ﬁ{iq
| 67~64mlmmmmrcm—-— Acetone | j0 8138 [U/ 1
| 75-15-0ma—wmec— ~Carbon Disulfide ] 10{ jUR
| 75=35-fmmmm——mm— 1,1-Dichloroethene | 10| | l
| 75-34=3—mmm—mm—nt 1,1-Dichloroethane 10| |
] 540=59=0m——————— 1,2-Dichloroethene (total) 10] |
| 67-66w3mcmmanaan Chloroform 2fa |
| 107-06=2=m=ca== -1,2=-Dichloroethane | 10 |UR
| 78~93=3mmmmmmemm 2~-Butanone 10 § | J_
| 71=55mbemm——ma— 1,1,1-Trichlorcethane 10 |
| 56=23=5mm—mce——— Carbon Tetrachloride 74| |3’
| 75-27-4—scmmm Bromodichlorcmethane 10| | 4R
| 7Bu87w5memwnnuwn= 1,2=bichloropropana I 10| |
| 10061-01-B—c——— cis~1, 3-Dichloropropene | 10
| 79-01-6m—mmwmm e Trichloroethene | 10
| 124-48-1-————a- Dibromochloromethane ] 10
| 79=00=5mummm———— 1,1,2-Prichlorocaethane ] 10
| 71-43-2--————~——Benzene | 10
| 10061-02~6-—~=m~ Trans~1,3=Dichloropropene | 10 |
75-25w2~~~~—~=—~Bromocform | 10
l0B=10=lwm—cm——- 4~Mathyl-2-pentanone | 10
591-78~6-————---—2-Hexanone ] 10|
127«18=4ummanuna Tetrachloroethene i 10 |
79=34=5cmmmme——— 1,1,2,2-Tetrachloroethane | 10 |
108-88~3~~————~-Toluene | 10| ]
108-90~7——mm=—em Chlorobenzene | wojy - |
100~41-4~~~————-~Ethylbenzena ] 10| |
| 100=42uSemmmm——n Styrene | 10] |
1330=20~7 mmmmmmm Xylene (total) | 10(0 |24 2
| 3535 by
FORM 1 VOA 3/90

~



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS i

|BO93J2
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 9401L206-005
Sample wt/vol: _5.00 (g/mL) ML Lab File ID: W011408
Lavel: {low/med) LOW Date Received: 01/10/94
% Moisture: not dec. Date Analyzed: 01/14/94
GC Column: SP1000 ID: 2.00{mm) pilution Factor: 1.00
Soil Extract Volume: (ul) . Soil Aliquot Volume: (ulL)
CONCENTRATION UNITS:
Number TICs found: _Q {ug/L or ug/Kg) ug/L
| I I I I !
| ¢AS NUMBER | COMPOUND NAME | RT | EsST. cokc. | o |
I | I ! | |
[ 1. | | l I !
l I I ! i |
e
‘W%ﬁ¢
FORM 1 VOA-TIC 3/90

"Tov014



1A CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SEEET
I

|B093J5
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 354011206-007
Sample wt/vol: _5.00 (g/mL} ML Lab File ID: W011409
Level: (low/med) LOW Date Received: 01/10/94
% Moisture: not dec. Date Analyzed: 01/14/354
GC Column: SP1000 ID: 2.00{mm} pilution Pactor: 1.00
Soil Extract Volume: {uL) Soil Aliguot Volume: (ul)
CONCENTRATION UNITS:
CAS NoO. COMPOUND (ug/L or ug/Kg) ng/L Q
| I |
| 74~87=3=m—=mmmwm Chlorcmethane 10 [UR
| 74=83-9~——ammmm-o Bromomethane 10 |
LT o J F— vinyl Chloride 1o|§ tJ[
75-00m3——mmm—— Chleroethane 10 ]
| 75-09=2-—caurmee= Methylene Chloride | joklan l“f {fﬁ{w
| 67-64=1~——cwmaw-Acetone | 08138 |L67/
75=15m0m——mmmmmm Carbon Disulfide 10| uRr
y Y T S — 1,1-Dichloroethene 10 % J~
75=34=3-emmm———— 1,l1-Dichlorcethane 10 |
540~59~0rmm————— 1,2=-Dichlorcethene (total) 10|
| 67-66=3=——ww=m—-~Chloroform 5|J
| 107-06-2-—=mmmmm 1,2-Dichlorcethane 10 Wl
| 78-83-3-—w—————-2-Butancne 1o|§ J’
| 71-55m6m——meme—— 1,1,1-Trichloroethane 10}
TR I — Carbon Tetrachloride 170{—~ | J
| 75-27-4=—cmmem—m Bromodichloromethane 10| fuUR
| 78-87=5~———cwmm= 1,2-Dichloropropane 10} [ |
| 10061~01-5~=~~—-ciB-1,3~Dichloropropane | 10| |
| 79=01-6=—=—eme—v Trichlorcethene 10| |
| 124-48-1-w——uwe—u pibromochloromethane 10| |
| 79-00-5«=cmwnmmmm 1,1,2-Trichloroethane 10| ]
| 71-43m2m———————e Benzene _ 10] {
| 10061-02-6————=- Trane-1,3-Dichloropropene | 10| |
| 75=-25-2—=w—————«Bromoform . | 10| i
| 108-10-1-mccmamrn 4-Methyl-2~-pentanone | 10 |
| 5§91-78~6wmr=wn——-2-Hexanone | 10 |
127-18=4~~--~~~-Tetrachloroethene | 10 |
T9=34=bmmer e i,1,2,2-Tetrachloroethane 1 10 |
108-88~3————mem= Toluene | 10 ]
108-90~=Tmmmm———— Chlorcbenzene | 10 ]
100=4l-d=mee———-Ethylbenzene | 10 Iﬁ -
100-42-5m=mmm——-— Styrene i 10]3 | i
=20=Tm—m———— 0
| 1330-20~7 Xylene (total) } 1 } ,?EZ/;QV’
FORM 1 VOA 3/s0



1B
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMFPOUNDS

CLIENT SAMPLE NO.

| BO93J5
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 94011.206-007
Sample wt/vols _5.00 (g/mL) ML Lab File ID: w011409
Level: {low/med) LOW : Date Receivgd: 01/10/94
% Mcisture: not dec. Date Analyzed: 01/14/94
GC Column: SP10O0O ID: 2.00{mm)} pilution Factor: 1.00

Soil Extract Volume: {ul)

CONCENTRATION UNITS:

Number TICs found: _O

(ug/L or ug/Kg) ug/L

Soil Aliquot Volume: (ul)

[ | | I l |
| CAS NUMBER | COMPOUND NAME | Rr | EST. coNc. | Q |
| mmmemmss] ==== =| |== j=====]
| 1. I | I I |
| | | { l I
i
FORM 1 VOA-~TIC 3/90

T L016



ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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ROY F. WESTON, INC,
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 94011206 Date Received: 01-10-94

GC/MS VOLATILE

The set of samples consisted of four (4) water samples collected on 12-30-93.

The samples were analyzed according to criteria set forth in CLP SOW 03/90 for TCL
Volatile target compounds on 01-14-94.

The following is a summary of the QC results accompanying these sample results and a
description of any problems encountered during their analyses:

1.

2.

Non-target compounds were not detected in these samples.
All system monitoring compound (surrogate) recoveries were within EPA QC limits.

All matrix spike recoveries were within EPA QC limits.

The laboratory blank contained the common contaminants Methylene Chloride and
Acetone at levels less than 2x the CRQL.

All internal standard area and retention time criteria were met.

The pH of these samples exceeded 2.0, indicating that they may not have been
properly preserved. Sample pH information has been reported in Section XI
(Preparation Logs).

2 /544
" Ddte

Lionville Analytical Laboratory

sma/voaf01-206v.cn
'5?@//4‘/

SH35 513



Y0120
_.CHAIN OF CUSTODY

Westnghouse
Hanford Company

Custogy form [nitiator

PH BUTCHER

Comoany Contact Telephone (509) 376-5045
Project Designation/Sampling Logations ZM-—&P" Collection Date ]2./30/-53
ice Chest No. ng 120 Field Logbook #o. £ &7 110%

Bill of Lading/Airpitl Ha. 2~;I‘wo<—?,014
Method of Shipment EMERY
shipoed to  WESTON

Possible Samole Hazards/Remarks

offsite Property No. Wq4—- o—C M o~ {

P/l L 206~ ]

Samole ildentificarion

B0 973
' 1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED

2; 40ml; @s; WATER; CLP-VOA(HC] pH<2) = fne wiky fu Seal #4144
1; S00ml; P/G; WATER; NO2/NO3(H2504 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; IL: P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BOG 74
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

ROF IS

1; 40ml; Gs; WATER; CLP-VOA
'b‘ﬂﬁ &C‘\ BE”.qq

[] Field Transfer of Custody Chain of Possession (Sign and Print Nemes)
- e\ maurshea By Date T ime ﬁ_ Received By Date Time
a4 T i Srn I'/j'r/‘f’l-/ 2529 - A TG Piery c!s‘)_‘ﬂ‘/-
55e frsursan |1 o/4t oS30 —
Emg/ Fiuad | 1bso \Bﬂm_\,mfﬂa}.. 1~ ~94 6Ser
1 .
fimal Samole Disposition
Disoosal “etnod: J Disoosed by: HItCITiM:
Comments: £
ZZAmﬁMm/ @'IZ¢wméM Jﬁ@_ﬂMhéf(fgﬁ/ i oo el
7 77 ‘ T
- 42m p 4y

A-6000-407 (12/92) WEFQ&?

2 z//é‘/
—5--1+1

"o

+019



Woestinghouse
Hanford Company

CHAIN OF CUSTODY

Custody Form Initiator
Camcany Contact PH BUTCHER

froject Designation/Sampling Locations

fce Chest Na. ém I‘Z_o

Bilt of Lading/Airbill Ho.ﬂqu%gl‘{'
Method of Shipment EMERY

shipped ta WESTON

Possible Samole Harards/Remarks

Teiepnone (509) 376-5045

Collection Date

12/50/473

Field Logbook Ma. EFL I/D‘nl
offsite Property ke. WAL~ O O—| [

samote ldentification

BO 4.74%€C

1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40ml; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500ml; P/G; WATER; NO2/NO3(H2504 pH<2)

1; 1L; P/G; WATER; Tc-99(HC1 p

H<2)

1; 1L; P/G; WATER; TOTAL URANTUM(HNO3 pH<2)

Pl il ZOb ~ DI

BO 957
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED
3777 -
;L%4@m4¢—%s¢~%%ﬂ§h-€%?ﬁﬁﬁrf?‘qéyé?
[] Fieta Transrer of Custosy Chain of Possession (Sign and Print Names)
Rpd pnauishea Sv date b Time Received By Date Tine
o i)zl | sp00 a‘él,';-,m AT GulPon, //M o282~
A e tien (55U W /o | ogso . .
[:nwm;;/ l=lo-24 | 1o /;% [=ro-2¥ | L6
1

fipai Samote Disposition

Disposal Methoa: | Disposea by:

l Date/Time:

— Z [kfﬂr/u/ A /e/%wlj\’

A-&000-607 (12/92) WEFO61

1722 %J /2/54,4'3 L _*‘:._ﬁ':_

‘f.gv‘h P "{. {f

s
| g/éofﬁ/
Trovg20



G YOI RIG

B e any ‘ CHAIN OF CUSTODY

Custoay Farm lnitiator

Campany Centacz  PH BUTCHER Teiephone (509} 376-5045

Project Designation/Sampling Locations ZID‘OP", Cotlection Date 12/50/5’3

lce chest no. (> WS 120 Field Logbook No. £f5) 1/04

8ill of Lading/Airgill Re, ’zgiDO '5‘2—914‘ Offzite Property No. m4 -~ _o’q O

Method of Shipmant EMERY
Shipped to WESTON

Possibie Samoie Hazards/Remarks

Samoie Identification 9‘4/0/4 j@é— m

B0a3JZ
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40mt; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500ml; P/G; WATER; NO2/N03({H2504 pH<2)
1; IL; P/G; WATER; Tc-99(HC1 pH«<2)
1; 1L, P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BOG 343
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

RO 9374

3:; 40ml; Gs; WATER; CLP-VOA
Od nt fecd 86

L2
[] Field Transter of Custody Chain nf Possession (Sign and Print Names)
Al inouisnea By Date Time Raceived 8y Date Time
; / /5:/ 2 | S0 @S_-gu« AT Jupsor //5&/ o525
N o ATowizs |1f5/29 2820 ,
V2227 294 Let0-24 | /LD oL [-tn-24 | lesD
4 "/
Final Samole Disposition
J15p054aL Method: I Disposed bv: ' Date/Time:
Comments: T e w5
ECII'Y\GL(; 1!' Z#-' 1720 f el .-v_..--_-;';'m
— ' Eazé g*£5%£é5$59 T
+temp 4.4
A-6000-407 (12/92) VEFD6S -8—@"‘1—5"3/” 7

TTot021



Westinghouse

Hanford Company CHAIN OF CUSTODY

Custody Form Initiator

tompany Contact PH BUTCHER Telepnone (509) 376-5045

Project Designation/Sampling Locations Collection Date /27/.70/73

lce chast No. (NS l 0 Field Logbook Wo. £ /L. //pﬁl

Bitl of Lading/Airbitl No. &S 40032 ad offsite Property Mo, 2084 -O-D[ﬂa""/

Hethod of Shipment EMERY
shipped to  WESTON

Possible Samole Hazards/Remarks

samole ldentitication L/t D2H6 - @L/

BOG 345
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 ph<2) UNFILTERED -
2: 40mi; Gs; WATER; CLP-VOA({HC pH<2)

+ 500ml; P/G; WATER; NO2/NO3(H2S04 pH<2)

+ IL; P/G; WATER; Tc-99(HC1 pH<2)

. 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

b

BOS3ve
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

~8%

3 4omt—aarWATERT—TP=YOR Dﬁ/ fz/fﬂ/és
[] Field Transter of Custoay Chain of Possession (Sign and Print Naosas)

gl 1ncuisned 3v Sate [ Time Received Bv [ Date Time
TR Zp Ty s | 0800 | At gy smpse V6 fad] o 50—
Gl St 1T %0 | ([5JH4 ot )
i Loznzed. (=40 -2 fro D }?Z [0 P | Lo

Finat Samoie Oisposition

Jisposal Metnoa: l Disposed bv: | Date/Time:

el e e

+.zv‘h,? ""\7

M%V
"t 022

A-6000-407 (12/92) WEFO61



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2
GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A

=2 -La) .
PROJECT: 260U pP- | DATA PACKAGE : Zopadisis ors COES /457
VALIDATOR: ./ Jgﬁigi;ézﬁfLAB: (o7 DATE: %/ /2 /2

CASE: :t;’ﬁ SDG: A/ A4

ANALYSES PERFORMED

B/CLP Volatiles [1 sSW-846 8240 O SwW-846 8260 [ cLe 1 sw-246 8270 O swW-846
{cap column) {packed column) Samivolatiles {cap column} {packed column)
i} m] [ (] W] 0O

SAMPLES/MATRIX /709343 /6. T2, féj/wa;z:;

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . .. . No N/A
Is a case narrative present? . . . . . . . . . .. 0o 0. .. des> Mo N/A
Comments:

2. HOLDING TIMES

Are sampie holding times acceptable? . . . . . . . . . . . .. Yes dfo~ N/A
Comments: : ,46/,

pe) # - 4‘//. a’u\—o/ //WM_--,—:: S e ,(.s&c'-é-er«(:/
ﬂj)«. >R K » Lo A .ya ) Fod . g

ot Lt 2l

-

A-1

- 024



WHC-SD-EN-SPP-002, Rev. 2
GC/MS ORGANIC DATA VALIDATION CHECKLIST
3. INSTRUMENT TUNING AND CALIBRATION

Is the GC/MS tuning/performance check acceptable? . . . . . . . (Tes) Mo N/A
Are initial calibrations acceptable? . . . . . . ... ... C:fég? No N/A
Are continuing calibrations acceptable? . . . . . ., .. . .. {jfEEZD No N/A
Comments:

4. BLANKS

Were laboratory blanks analyzed? . . .. . ... .. .+« . o(Yes) No N/A
Are laboratory blank results acceptable? . . . . . . e e e .. Yes @ N/A
Were field/trip blanks amalyzed? . ... ... .. e oo ... Yes No (F/AJ

Are f1e1d/tr'1p blank results acceptable? . . .. ... ... .Yes No /D

Comments £l d?C3 Aiﬁhézzﬁuaizfa~ ot 2l avalalts czsfszLL

.éﬁi—_ﬂlz&:égem e /‘ZZ&/ %
(c£5¥_ cp«uﬂ/‘/yuxzaz;u{iv_4 J%4£h44réi s g Z?ﬁ_ﬂ’ Afgﬁi—wéf

ACCURACY
Were surrogates/System Monitoring Compounds analyzed? . . . . .(Yed No N/A
Are surrogate/System Monitoring Compound recoveries acceptable? fes> No N/A

Were MS/MSD samples analyzed? . . . . ... . e e e e e e e @es” Mo N/A
Are MS/MSD results acceptable? . . . .. . . . e e e e e e Tes’ No N/A
Comments:



WHC-SD-EN-SPP-002, Rev. 2
GC/MS ORGANIC DATA VALIDATION CHECKLIST
6. PRECISION

Are MS/MSD RPD values acceptable? . . « v o o ¢ v v v ¢ ¢ o & & (es> o N/A
Are field duplicate RPD values acceptable? . . . .. .. . . . Yes No ¢ N/®
Are field split RPD values acceptable? . . . .. .. ... .. Yes No @

~

L £ VAt PO RAS 6; 2 it St

//-—L L ‘-dj,c,a'j- J \.rt:v\ —-Z:"Z:—( -éﬁﬁr ﬁdm}% g:%ﬁ -

7. SYSTEM PERFORMANCE
Were internal standards analyzed? . . . . . . . . . . ¢« ¢ . .. Jes’” No N/A
Are internal standard areas acceptable? . . . . . . . o« . . . Yes’ No  N/A

Are internal standard retention times acceptable? . . . . . . .(Yes) MNo N/A
Comments:

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? . . ... .......des No N/A

Is compound quant1tat1on acceptable? . . . . . . .. ... No N/A

Comments :FZ. gherna Gy Bt Friere (YT g ol

i all ade ol T/ W_ > /M-% L~
Z f o = M,Zwﬁ’ZZz Lre

e 7 . ‘.-_.-'g'-r-_-/ ,ﬁm ( g = 75-2>

' Vi

.

¥
D
=
-
\

da At et o (o To'e ooltids o ates R A A ,A-/ %
9. REPORTED RESULTS AND QUANTITATION LIMITS / /

Are results reported for all requested analyses? . . .. . .. @ No N/A
Are all results supported in the raw data? . ... ......4e9 No N/A
Do results meet the CRQLS? . . .. . . e e e e e e e e e e (Yés) No N/A

Has the laboratory properly identified and coded all TIC? . . No N/A
Comments:

Comments: F,:‘é}é’ (20 el ?ugw 7o z' o iirmibadle o Z:—
/

026



1-g

20~

HOLDING TIME SUMMARY

%«;‘;@qmg -e)56 -s¢56 | VALIDATOR: ,/ W DATE: 3/5‘/‘;«;/ PAGE__ / OF_/
COMMENTS: (512 Tts.
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING HOLDING
1D TYPE SAMPLED PREPARED | ANALYZED TIME, DAYS | TIME, DAYS | QUALIFIER
A Lot
\Boosp3. e J2.35|  GC /15 /ék/:a a/} 3 V7L /ﬁ z//} o /q/ff- 15~ L(R’?': el et

2 "ASY ‘200-ddS-N3-QS-JHM



€-9

BLANK AND SAMPLE DATA SUMMARY

S88: 9011206~ 5 - 195 VALIDATOR: o L./ /v | DATE: o/ /e PAGE___/OF /
COMMENTS: \/,.L- 7. V..,
SAMPLE ID COMPOUND RESULT | Q] RT | UNITS 5X 10X SAMPLES QUALIFIER
RESULT RESULT AFFECTED
Vblk b b Lhah | 2 |T| | % s0 |/ \Gdewittu
/L G /2 “, 20 | 4)  Willidiu

¢ "A9Y ‘200-ddS-N3-0S-IHM



1a CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

| VBLK
Lab Name: Roy F. Weston, Inc. Work Order: 06168002001 |
Client: WESTINGHOUSE HANFORD
Matrix: (soil/water) WATER Lab Sample ID: 94LVWO04-~MB1
sample wt/vel: _5.00 (g/mL) ML Lab File ID: WO11405
Level: (low/med) LOW Date Received: 01/14/94
% Moisture: not dec. Date Analyzed: 01/14/94
GC Column: SP100O ip: 2.00(mm) bilution Factor: 1.00
Soil Extract Volume: {ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/RKg) ug/L Q
| I | I
| 74-87-3e——am~ ~--Chloromethane ! 0l |
| 74=83~9~m—neem --Bromomethane | 0fu |
] 75-0lmdme—————— ~Vinyl cChloride ] 10|o t
| 75~00-3-——cwcaan Chlorcethane | oly |
| 75-09=2=cmmau—m—- Methylene Chloride | K ]
| 67-64=1lmmc—wuaan Acetone | 1 |
| 75=15-0-———=ueaa Carbon Disulfide | 10jo |
| 75=35-4=———= —ww=1,1l~Dichloroethene | 1w0juv |
| 75-34m3-———=—==-1,1-Dichloroethane | 10|u |
| 540-59—0——cevnn=— 1,2~bichloroethenea (total) i 1cjo ]
| 67-66~3=wrm=—e—=Chloroform | 10jv |
| 107-06~-2———me—mm 1,2~pichloroathane | 10]|U |
| 78w93-~3—cce—ae— 2-Butanone | 10|u !
| 71=55=6———=====— 1,1, 1-Trichleorcethane | 10ju
| 56=23-5mcm—e———ee Carbon Tetrachloride | 1o0iv
| 75-27-4———m———uu Bromodichloromethane } wiv |
78=B7-Emmmm e 1,2-bichloropropane 10{u |
10061+01-5—wmem= eis-1, 3-Dichloropropene loju
] 79-01-Bam=cmmrn Trichloroethene 10|luo
124-48=1l—mmmm———| Dibromochloromethane 1w|u |
79=00=5=c e ——— 1,1,2-Trichloroethane 10iu |
| 714302 Banzene ] i0|u
| 10061-02-6~=w=u= Trana-1,3-Dichloropropena | iclu
75=25-2wnme——ec—Bromoform 1o0|u
108-10-l~mccma—- 4-Mathyl-2-poantanone i0ivU
591~78~6wma~——e-2-Haxanone i0|u
127w=18mdmmememm ~--Tetrachlorcethene 1wo|u
| 79=34-5wmuwmm——— 1,1,2,2-Tetrachleorcethane 0|0
| 108~88-3——=-—=~=Toluane 0|0
] 108-90=Twrm————-— Chlorobenzene 10}o -
| 100=41-d——————-= Ethylbenzene 10lvu
| 100~42=5—cma——u Styrene wojo |
| 1330-20~7w=--—-—--Xylene (total) i0|vu
l |
FORM 1 VOA 3/9
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MEMORANDUM =

TO:  200-UP-1 Project QA Record arch 21, 1994
FR: Sandra Schildt, Golder Associates Inc.W

RE: GENERAL CHEMISTRY ANALYSIS DATA VALIDATION SUMMARY FOR DATA
PACKAGE 9401L.206-WES-1456 {923-E417)

INTRODUCTION

This memorandum presents the results of data validation on data package 9401L206-WES-1456
prepared by Roy F. Weston, Inc (Weston). A list of the samples validated along with the analyses
reported and the method of analysis is provided in the following table.

SAMPLEID | SAMPLE DATE MEDIA ANALYSIS
B093H3 12/30/93 WATER SEENOCTE 1
B093HS6 12/30/93 WATER

B093J2 12/30/93 WATER

B093J5 12/30/93 WATER

Note 1: Samples were analyzed for nitrate-nitrite using WHC approved methods.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1993b). Attachments 1 through 5 to this memo provide the
following information:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports

Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation; 3 E @ E l] W E
Attachment 5. Data Validation Supporting Documentation 3

el
DATA QUALITY OBJECTIVES bl 2. 1994
Precision. Goals for precision were met. : JALIDATION DOCUMENTATION

i SDLA

Accuracy. Goals for accuracy were met.

Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

001



Data Package: 94011.206-WES-1456 2 Analysis: Wet Chemistry

Completeness. The data package was complete for all requested analyses. Four samples (4) were
validated in this data set with a total of 4 determinations reported, all of which were deemed
valid. This resulis in a completeness of 100 percent which meets normal work plan objectives
of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data
as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of the
data.

REFERENCES

WHC 1993a, Validation of 200-UP-1 Data, Statement of Work, Analytical Laboratory Data
Validation Task Order S-94-17, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration reported is
less than the contract required detection limit ({CRDL) but greater than the instrument
detection limit (IDL). The associated data should be considered usable for decision
making purposes.

Indicates the constituent was analyzed for and not detected. The concentration reported
is the sample detection limit corrected for sample aliquot size, dilution factors and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected. Due o a minor quality
control deficiency identified during data validation, the concentration reported may not
accurately reflect the sample detection limit. The associated data have been qualified as
estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than the
CRDL but greater then the IDL. Due to a minor quality control deficiency identified
during data validation, The associated data have been qualified as estimated, but should
be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality control
deficiency identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
controi deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality control
deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.
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ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, Rev. 2

DATA QUALIFICATION SUMMARY

[
ggﬁ'.‘ VALIDATOR: . DATE: PAGE_ { OF ¢
YL 206-wEs-195¢ | M 3/08/54 —
COMMENTS: (et Clivonneto.
COMPOUND QUALIFIER v SAMPLES AFFECTED REASON

[ = T

B-7



ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: 9401L206-WES-1456

Samnp# BO9Y3H3 BO93HSE BO93IJS2 BO93J5
Date 12-30-93 12-30-93 12-30-93 12-30-93
Location --- --- === ---
Depth wes -=- --- —--
Type -=- --- -n- -
Comments -e- ve- --- ---
Parameter | Units Result Q Result Q Result Q Result Q
NITRATE+KITRITE | MG-N/L 6.500 6.600 6.800 6.000

1415

2%




CLIENT: WESTINGHOUSE HANFORD

ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 01/27/92

WORK ORDER: 06L68-002-001-9953-00

SAMPLE SITE IR
~-001 B;93H3 o
-003 BOS3HG

-008 BO93J2

-007 BD83JS

ANALYTE

[ —————————
Nitrate Nitrite
Nitrate Nitrite

Nitrate Nitrite

Nitrate Nicrite

WESTON BATCH #:

RESULT

6.5

6.87

6.0

UNITS
MG-N/L
MG-N/L

MG-N/L

MG-B/L

9401L206

REPORTING
LIMIT

2.0

DILUTION

FACTOR

20.0

10.0

10.0

10.0

AN %
8 5”009



ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION

010



L Y 5 TEE MR

ROY F. WESTON, INC.
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client : WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW# : 94011.206 Date Received: 01-10-94
INORGANIC

The following is a summary of the quality control results and a description of any problems
encountered during the analysis of this batch of samples:

1. All sample holding times as required by 40CFR136 were met.
2. All preparation blank results were below the required detection limits.

3. All calibration verification checks were within the required control limits of 90-110%.
Calibration verification is performed uvsing independent standards.

4, Matrix spike recoveries are surnmarized on the Inorganic Accuracy Report contained
within this document. All recoveries were within the 75-125% guidance limits. All
%RPD were within the 20% guidance limit.

5. Replicate results are summarized on the Inorganic Precision Report contained within
this document. The result was within the 20% RPD guidance limit.

6. The analytical methods applied by the laboratory, unless otherwise requested, for all
inorganic analyses are derived from the USEPA Me for Chemical Analysis
Water and Wastes (USEPA 600/4-79-020), Standar thods for the Examinati

of Water and Wastewater 16_ed. and Test ods for Evaluati olid W
(USEPA SW846).
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SUpri2ny,

Westinghouse

Hanford Company CHAIN OF CUSTODY

Custody Form Initiatar

Company Contact PH BUTCHER Telephone (509) 376-5045

Project Designation/Sampling Locations ZM..{)Pff Collection Date /Z/jo/ﬁ

lee Chest ko, éws lZ,D Field Logboak No. £ &7 ”04

Bitl of Lading/Airbill No. Zg,moo@zorél Offsite Property No. L 04-0 —OAG ~ |1

Method of Shipment EMERY
Shipped to WESTON

Possible Samole Mazards/Remarks

samoie ldentification ?4/0/‘-106 - o0

, B095H3
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2: 4om1 Gs; HATER CLP-VOA(HC1 pH<2) = tue wiky do Seal #%.y)a4
1; 500ml: P/G; WATER: NO2/NO3 (H2504 pH<2)
1; 1L P/G; WATER; Tc-QQ(HC! pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

B0 FHd
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg{HNO3 pH<2) FILTERED

ROF TS
3; 40ml; Gs;: NATER LP VOA

i nei Bec'd %Y)ay

{] Field Transfer of Custody Chain of Possession {Sign and Print Nemes)
— Rel pnouisned 8v Date Time . Received By Date Time
AAL A By, ifsfvel | 0809 b e ATGupen |Jspd  \lgoz-
‘ tI/ s/t 0% %o i A
nad fe-9d | 1656 | Biuga ) ~j0~94 foSer
Final Samole Disposition
Disposatl Methed: l Dispased by: | Date/Time:
Comments: —_— .b..‘;. -
Z A"n qﬁr/w/ o f?éw-gé" 730> ”,é‘/é_? PRI *5§-
/ I [74 ’ ) Lo ".f:-‘;'i:_%ﬁ
- 42 4 4‘?

3%3/ 4
A-6000-407 (12/92) WEFO061



Westinghouse
Hanford Company

CHAIN OF CUSTODY

Custody Form Initiater

Company Contact PH BUTCHER Telephone (509) 376-5045

Project Dasignation/Sampling Locations ’ Caltection Date ! 2../30/4’3

ce chest %o (WS |20 Field Logbook No. ZFY J70¢f

Bill of Lading/Airbill No. ¢ng%ﬂ4 offsite Property Ho. WAL —¢> _Olqo...ll

Hethed of Shipment EMERY
Shipped to WESTON

Possible Samole Haizrds/Remarks

samote ldentification FL/n /L Zob ~ mz

BO 47476
1: 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2: 40ml; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500mt; P/G; WATER; NOZ/NO3(H2504 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BO 2547
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED
S perr e A
34 40m G HATER TSP Or & oo
[] Fietd Transier of Custody Chain of Possession (Sign and Print Names)
ol vnauished dv Date Time Received By Date T ime

4L Ritrzar )zl | opo0 | Begion ATWPO | 794 | cpoz-
O e AP )75 | o852 .
’ to21622/ Jop-2Y | ieco ,% Jro-2¥ /650

Finai Sampie Disposition

Disposal Method: 1Disncsed by: l Date/Time:

- Z/k;n,._.ru 4 ’7’%""/’ /722 ){%ﬁ‘ /zjéa/éj' . __ — _*“‘::_g
"f'-z...m P ‘7{.5

5 2«/%’4
A-6000-407 (12/92) WEF061 o940 g5



G Yorl RIG

B e any - CHAIN OF CUSTODY

Custody Form Initiater '

Company Contact PH BUTCHER Telephone (509) 376-5045

Project Designatien/Sampling Locations ZFD"{)P"I Collection Date /2/59/5’3

tee chest ho. (>\W% 120 Field Logbeok No. ££L /04

gill of Lading/Airbill No. 2!}700 ‘52-9!4[ Offsite pProperty Ko. mq. -0 ‘DI@ fo Xou

Method of Shipment EMERY
shipped 1o WESTON

Possible Sample Hazards/Remarks

Surole ldentification ?_Q/O/C 106 - w}

BOa43JZ
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40ml; Gs; WATER; CLP-VOA(HC] pH<2)
1; 500ml; P/G; WATER; NO2/NO3(H2504 pH<2}
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNQ3 pH<2)

RO9 343
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

BO 93¢
3; 40ml; Gs; WATER; CLP-VDA
Ol net recd 56

)4
[] Field Transfer of Custody Chain of Pi’sse:sion (Sign and Print Names)
B&ljinauished By Date Time Received By Date Time
1f/rd | oo | S pren AT Supson 5t i
A 7";’/2}4 283U ‘ P -
_ louns [-10-9¢ | [rD 2L toto-24 | lesO
Final Samoie Disposition
Disposal Method: | Disposed by: | Date/Time:

Cormments:

beliguicked bo Dlospraler 17205 [okley il - o

temp 4.4

A-6000-407 (12/92) WEF061



Westinghouse

Hanford Company .CHAIN OF CUSTODY

Custody Form lnitiatoer

Company Ceontact PH BUTCHER Tetephone (509) 375-5045

Project Designation/Sampling Locations Collection Date / 2/?0/73

lce Chest No. (oAIS l 70 Field Logbook No. £ FL //D¢

Bill of Lading/Airbill No. 25 qo0%2 94 offsite Property No. 2084 — 0—0{40—1/

Methed of Shipment EMERY
shipped to WESTON

Possibie Samoie Hazards/Remarks

sarole Identification DEIS! 2o »-@4'/‘

BOGF 345
1; IL; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED -
2: 40ml; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500m1; P/G; WATER; NO2/NO3(H2S04 pH<2)
1; IL; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BOGIVe
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg{HNO3 pH<2) FILTERED

Bt

&) Igmls GS! HHIEH, Et! =¥0R ‘é‘y’?— Br-Frg
[] Fietd Transfer of Custedy Chain of Possession (Sign and Print Names)

gL inauisnea By Date T ime Received By Date Time

UL sy | s | 2800 | RS psen T ompeo |f6fad o 30—
ol S oo tI5eer | ([5A4  |onge '

T -
Bp;ﬂm/ [2teo =24 | Jo s D ] _,c:'[ . I~0: 24 | LoD
Final Samole Disposition
Dispasal Method: ' Disposed by: I Date/Time:
Comments:

Llogurked 2 ffonator 1720 o nhotss T

+‘="MP "',\7

stei/ss
A-6000-L07 (12/92) WEFDS1 -~

=515



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B ¢ D E
LEVEL: @

PROJECT: oz (2PP- / DATA PACKAGE: G4/p/L 206-LIES - Y56
VALIDATOR: o/ Lol LN \PB: (o) o0 7 DATE: 5//8/9¢

ANALYSES PERFORMED

CASE: éﬁ‘ﬁ SDG: /{/:Al

-B%funsﬂcgsjr;é'f O toc o ToX O TPH-418.1 Oil and Greass Alkelinity
O Ammonia O 80D/COD O Chlorids O Chromium-Vi DO pH BANo,mo,
O sulfate o Tos 0O TKN O Phosphate ] 0
O o o (] o ]

SAMPLES/MATRIX 29 343, 16, TR, TS /ool

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . ... .. .(Yes> No N/A
Is a case narrative present? . . . . .. .. ... e v oo . e No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . .. . . . .. e e . No N/A
Comments:

A-23
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLXIST

3. INSTRUMENT CALIBRATION
Was initial calibration performed for all applicable analyses? ¥es) No N/A

Are initial calibration results acceptable? . . . . . . . . .. @€ No  N/A
Was a calibration check performed for all applicable analyses? @& No N/A
Are calibration check results acceptable? . . . . . e (- N/A
Comments:

4. BLANKS

Were labhoratory blanks analyzed? . . . . . e s e e e e e AED No N/A
Are laboratory blank results acceptable? . .. ... .. .. ."Tes) No N/A
Were field/trip blanks analyzed? . . ... ... s e e s s .. Yes No (::fﬁ>
Are field/trip blank results acceptable? . . . . . . . .. . . Yes (::ZBJ

Comments: Fceld (0 ;;élwifﬁéaaé?“ b h_za;ZtA&ﬁ222421ﬁéﬁa_;;7h
;ZZ: _/eMM-a. o:/ /’wu—‘u,w» _..L-ﬁ c/Zﬂ.«; e /M(M,a-d;ze:fﬂ é’»u—/

el Ao O nod oSE L Tl Mmmﬁ%_
w/‘bc;/(“—c""\%. ’gj’qf .

5. ACCURACY

Were spike samples analyzed at the required frequency? . . . .des) No N/A
Are spike recoveries acceptable? . . . . . . . ¢ ¢ . v . ... ded> No  N/A
Were LCS analyses performed at the required frequency? . . . . (Y&’ No N/A
Are LCS recoveries acceptable? . . .. .. e e e e e e .JEs> No N/A
Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . ¢« . v 4o v v v v & .i%%%? No N/A

Are laboratory duplicate sample RPD values acceptab]e? o v .o No N/A
Arve fTield duplicate RPD values acceptable? . . . . .. . ... Yes No
Are field split RPD values acceptable? . . . . . . . . . ... Yes No

v018
A-24



WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VYALIDATION CHECKLIST

Comments: F-lof /“Cl _tféLmIZ:éL:43f;ﬂn e zqﬂf?gr»4mzx4éizﬁzéé 77

76;;~a 7w/11h4/ e o i ziioq Mo vfﬁA2?42EE5;Z2GZ—;Zszkﬁéigéﬁﬁﬁflégfgu*
_..(AITL/M;&@& ) ﬁgﬁ Jj&—«fgbp

et gty /‘bz-/ﬁg—ﬁ}é
V4 /7

7. ANALYTE QUANTITATION
Was analyte quantitation performed properly? . . . . . . . .. Jes> No N/A
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? .. .. ... & HNo N/A
Are results supported in the raw data? . . .. . .. . . . . @ No N/A
Are results calculated properly? . . .. . .. ¢ ¢« . . . .. .08 No N/A
Do results meet the CRDLS? . . v v & v v v v v . . e v v .. .(Yes) No N/A

Comments:

A-25
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HOLDING TIME SUMMARY

gl .
5065 90/ 206-wsss -5, | VALIDATOR: /o £ 7.0 DATE: 3//8 /5 4 PAGE__ | OF_/
COMMENTS: () ClvrrecnZoc

| 7 PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
1 TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
BOUSHA TTS] Now 0w | 12 frofss | /6oy Sfashy | ac 26 Liprer

Z *A3Y ‘200-ddS-N3-1S-IHM
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MEMORANDUM ( e
o0
= otl

TO:  200-UP-1 Project QA Record
FR: Sandra Schildt, Golder Associates Inc. 3#4

RE: METALS ANALYSIS DATA VALIDATION SUMMARY FOR DATA PACKAGE 94011.206-
WES-1456 (923-E417)

INTRODUCTION

This memorandum presents the results of data validation on data package 9401L.206-WES-1456
prepared by Roy F. Weston, Inc. (Weston). A list of the samples validated along with the
analytes reported and the method of analysis is provided in the following table.

SAMPLE ID | SAMPLE DATE | MEDIA ANALYSIS

BO93H3 12/30/93 WATER,UNFILTERED SEE NOTE 1
B093H4 12/30/93 WATER, FILTERED

B093HS6 12/30/93 WATER,UNFILTERED

BO93H7 12/30/93 WATER,FILTERED

B093]2 12,/30/93 WATER,UNFILTERED

B093]3 12/30/93 WATER,FILTERED

B093]5 12/30/93 WATER,UNFILTERED

B093J6 12/30/93 WATER, FILTERED

Note 1:  All samples ware analyzed for CLP Target Analyte List (TAL) metals.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1993b). Attachments 1 through 5 to this memo provide the
following information: e

hal
E@EHLM

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laborato

Attachment 4. Laboratory Narrative and Chain-of-Custody Docu 251994 i
Attachment 5. Data Validation Supporting Documentation J

VALIDATION DOCUMENTATION
DATA QUALITY OBJECTIVES Cagra. o SDLA

Precision. Goals for precision were met with the exception of the minor deficiencies identified
below.

Accuracy. Goals for accuracy were met with the exception of the minor deficiencies identified
below.

Sample Result Verification. All sample results were supported in the raw data.

-001




Data Package: 94011.206-WES-1456 2 Analysis: Metals

Detection Limits. Detection limit goals were met for all analyses with the exception of thallium
for samples B093H6, B093H7, B093J5 which exceeded the CRDL of 10 pg/L. These samples
required a 10X dilution due to matrix interference and a detection limit of 20 pg/L. was reported,
however no qualification was required.

Completeness. The data package was complete for all requested analyses. Eight samples (8}
were validated in this data set with a total of 184 determinations reported, all of which were

deemed valid. This results in a completeness of 100 percent which meets normal work plan
objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of the
data as unusable.

MINOR DEFICIENCIES

The following is a summary of the minor deficiencies identified during validation which required
qualification of data.

Holding Time

. The holding time was exceeded for mercury analysis. Attachment 2 provides a
summary of the samples and data qualification applied.

Laboratory Blanks

Positive Blanks. Aluminum, barium, cobalt, vanadium, zinc, and chromium were detected at
positive concentrations in the initial calibration and preparation blanks. Attachment 2 provides
a summary of the samples and data qualification applied.

Negative Blanks. Arsenic and thallium were detected at negative concentrations in the
calibration blanks. Attachment 2 provides a summary of the samples and data qualification
applied.

Laboratory Spikes

. The matrix spike recovery was unacceptable for cadmium, selenium, and thallium.
Attachment 2 and 5 provide a summary of the samples, data qualifications
applied, and supporting documentation.

. Analytical spike recovery was unacceptable for lead, selenium, and thallium.

Attachment 2 and 5 provide a summary of the samples, data qualifications applied
and supporting documentation.
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Data Package: 94011.206-WES-1456 3 Analysis: Metals

Serial Dilution

d The percent difference (%D) of the ICP serial dilution was unacceptable for iron,
calcium, and magnesium. Attachment 2 provides a summary of the samples and
data qualification applied.

REFERENCES

WHC 1993a, Validation of 200-UP-1 Data, Statement of Work, Analytical Laboratory Data
Validation Task Order S-94-17, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993, Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF DATA REPORTING QUALIFIERS
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UJ -

BJ -

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration reported is
less than the contract required detection limit (CRDL) but greater then the instrument
detection limit (fDL). The associated data should be considered usable for decision
making purposes.

Indicates the constituent was analyzed for and not detected. The concentration reported
is the sample detection limit corrected for sample aliquot size, dilution factors and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and was not detected. Due to a minor quality
control deficiency identified during data validation, the concentration reported may not
accurately reflect the sample detection limit. The associated data have been qualified as
estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than the
CRDL but greater then the IDL. Due to a minor quality control deficiency identified
during data validation, The associated data have been qualified as estimated, but should
be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality control
deficiency identified during data validation the associated data have been qualified as
estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality control
deficiency identified during data validation, the associated data have been qualified as
unusable for decision making purposes.

005



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, Rev. 2

DATA QUALIFICATION SUMMARY

4
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ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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Validated Data Sumnary, Data Package: 9401L206-WES-1456

Samp# BO93H3 BO93H4 BO93H6 BO93H7 B09342 BO9343
Date 12-30-93 12-30-93 12-30-93 12-30-93 12-30-93 12-30-93
Location se- === “= wee --- ---
Depth --- - - .- --- -—-
Comments aladd - - = = -——
Parameter | Units Result Q Result Q Result Q Result Q Result Q Result Q
ALUMINUM uG/L 104.000 U 40,700 u 169.000 1] 29.200 u 85.800 u 42.400 u
ANTIMONY UG/L 44,900 B 39.100 B 27.000 u 27.000 U 27.000 U 27.000 u
ARSENIC UG/L 2.000 ud 2.000 1R 2.000 U 2.000 U 2.000 ud 2.000 w
BARIUM us/L 41,900 B 28.500 B 59.7060 B 23.600 u 43.800 8 28.500 B
BERYLLIUM ug/L 1.000 U 1.000 u 1.000 u 1.000 U 1.000 u 1.000 u
CADMIUNM UG/L 5.100 J 3.000 u 3.000 U 3.000 U 7.600 4 3.000 u
CALCIUM UG/L | 26900.000 J | 27500.000 {4 | 32300.000 Jd | 27000.000 J | 26500.000 Jd 1 26300.000 J
CHROMIUM uG/L 13.%00 3.000 u 18.%00 u 3.000 u 9.4600 u 3,100 U
COBALT UG/L 4,000 U 2.000 u 4.700 u 2.000 u 3.100 u 2.000 u
COPPER uG/L 6.800 B 3.%900 B 4.900 B 3.900 8 7.600 B 3.900 B
IRON UG/L 5370.000 Jd 222.000 J 1 21360.000 Jd 197.000 d 5850.000 J 201.000 J
LEAD UG/L 13.000 2.000 u 3.300 d 2.000 Ud 21.600 2.060 uJ
MAGNESILM uG/L 8250.000 J 8540.000 J 9710.000 J 8580.000 J 8070.000 J 8070.000 4
MANGANESE UG/L 117.000 77.300 222.000 99.200 125.000 77.300
MERCURY UG/L 0.100 18] 0.100 w 0.100 Ul 0.100 w 0.100 18 c.100 ud
NICKEL us/L 9.000 u 16.600 B 11.300 B 2.000 u 9.000 u 9.600 B
POTASSIUM Us/L 3830.000 B 3750.000 B 4910.000 B 4210.000 B 3960.000 B 3670.000 B
SELENILM UG/L 2.000 uJ 2.000 ul 2.000 ud 2.000 ud 2.000 us 2.000 w
SILVER uG/L, 3.000 u 3.000 u 3.000 u 3.000 u 3.000 u 2.000 u
SODIUM Us/L | 26600.000 27300.000 30200.000 27200.000 25800.000 25900.000
THALLIUM UG/t 2.000 U 2.000 ud 20,080 LJd 20.000 uJ 2.000 U 2.000 J
VANAD I Ui UuG/L 23.300 3] 16.700 u 29.000 u 11.000 U 25.200 u 16.800 u
ZINC us/L 114.000 25.100 197.000 14.300 u 128,000 28.200

ADA
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Validated Data Sunmary, Data Packege: 9401L206-WES-1456

Samp# BO93J5 BO93J6
Date 12-30-93 12-30-93
Location - ---
Depth <=e
Type - ---
Comments - ===
Paraneter | Units Result Result
ALUMINUM UG/L 156.000 u 34.800 u
ANTIMONY UG/L 27.000 u 27.000 u
ARSERIC UG/L 2.000 ul 2.000 w
BARTUM uG/L 47.600 B 22.100 U
BERYLLIUM UG/L 1.000 U 1.000 u
CADMILM UG/L 3.000 U 3.000 u
CALCIUM UG/L | 27800.000 J | 25400.000 J
CHROMIUM UG/L 13.900 U 3.000 U
COBALT UG/L 2.000 U 2.000 u
COPPER uG/L 5.100 B 3.500 B
IRCN uG/L | 16100.000 4 223.000 J
LEAD uG/L 2.700 B 2.000 U
MAGNESIUM UG/L 8320.000 d 8040..000 J
MANGAKESE HG/L 176.000 98.300
MERCURY UG/L 0.100 0.160
NICKEL uG/L 2.4600 9.000
POTASSIUM us/L 4240.000 2470.000
SELENIUM uG/L 2.000 2.000
SILVER us/L 3.000 3.000
SODIUM us/L | 25700.000 25200.000
THALLIUM us/L 20.000 2.000
VANADItM us/L 27.700 14.300
2IKC us/L 157.000 25.600

1

010-




v.S. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

Tab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01 BO93HI

Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120601
Level (low/med): LOW Date Received: 1/10/94

% Solids: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Comments:

FORM I

- 1IN

CAS No. Analyte |Concentration|cC Q M
7429-90-5 |Aluminum 104.00- |3 P |l
7440-36-0 |Antimony 44.90~]B P
7440-38-2 |Arsenic 2.007 |yt F {iJ
7440~39=~3 |Barium 41,907 |B P
7440-41-7 |Beryllium 1.00- U P
7440-43-9 |Cadmium 5.10« - N p |7
7440-~70-2 |[Calciunm 26900.007 |—|E P 1T
7440-47-3 |Chromium 13.90~ p
7440-48-4 {Cobalt 4.00- B P A
7440~50~8 jCopper 6.80- 1B P
7439-89=6 |[Iron 5370.00-|—E P |3
7439-92-1 |Lead 13.00 s F
7439-95-4 |Magnesium 8250.00~|—|E P [T
7439~-96-5 IManganese 117.00~ P —
7439-97-6 |Mercury .10~ | BT cviuU
7440-02-0 |Nickel 9.00~ |U P
7440~09-7 |Potassium 3830.00-|B P
7782-49-2 |Selenium 2.00 N F us
7440-22-4 |Silver 3.00 |0 P
7440-23-5 |Sodium 26600.00- P
7440~28-0 |Thallium 2,00~ | B{NW Flud’
7440-62-2 |Vanadium 23.30- BT P |U
7440-66—-6 |Zinc 114.00 P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

03/90

3/ [
v011



Lab Name:

Lab Code:

Level (low/med):

% Solids:

U.s.

Matrix (soil/water): WATER

EPA - CLP

1
INORGANIC ANALYSIS DATA SHEET

EPA SAMPLE NO.

Color Before:
Color After:

Comments:

B0O93H4
ROY F. WESTON, INC - I,372 Contract: 6168-02-01
WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Lab Sample ID: 940120602
I.OW Date Received: 1/10/94
0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |ConcentrationiC o] M
7429-90-5 |Aluminum 40.70-| P P U
7440-36-0 |Antimony 39.10-|B P
7440-38-2 |Arsenic 2.007 F |US
7440-39-3 |Barium 28.50-{B P
7440-41-7 |Beryllium 1.00-|U P
7440-43-9 jCadmium 3.00-jU|N P
7440-70-2 {Calcium 27500.00- | E P {3
7440-47-3 |Chromium 3.00-|U P
7440-48-4 jCobalt 2.00-|U )24
7440-50-8 |Copper 3.90-1|B P
7439-89-6 |Iron 222.00-)—|E p |7
7439-92-1 |Lead 2.00-1|U0 F
7439-95-4 |Magnesium 8540.00~ |— p |7
7439-96~5 |[Manganese 77.30 P
7439-97-6 |Mercury . 101 cv Ul
7440-02-0 |Nickel 16.60- | B P
7440-09-~7 PQtasgium 3750.00-|B P
7782-49-2 |Selenium 2.00” BN F juy
7440-22-4 (S8ilver 3.00-|U P
7440-23=-5 [Sodium 27300.00~ P
7440-28-0 |Thallium 2.00~ [BTNW F (LT
7440-62-2 |Vanadium 16.70- | B p |
7440-66-6 |Zinc 25.10v P
Cyanide NR
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:
FORM I - IN 03/90

e
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U.s. EPA - CLP

EPA SAMPLE NO.

1 -
INORGANIC ANALYSIS DATA SHEET

BO93H6
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120603
Level (low/med): Low Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte [Concentration|cC Q M
7429-90-5 |Aluminum 169.00~ BT P |U
7440-36=0 |Antimony 27.00—|U P
7440-38-2 |Arsenic 2,00~ |5 Fo{US
7440-39-3 {Barium 59.70-1B P
7440-41-7 |[Beryllium 1.00- 10U P
7440-43-9 |Cadmium 3.00-|UIN P
7440-70-2 }|Calcium 32300.00- |—|E P |T
7440-47-3 {Chromium 18.90 | P | U
7440~48-4 |Cobalt 4.70- 1 B P U
7440-50-8 jCopper 4.90-(B P
7439-89-6 |Iron 21300.00" {— P |7
7439-92-1 |Lead 3.307 |— F |J
7439-95-4 |Magnesiunm 9710.00- | P |J
7439-96-5 |Manganese 222.00-, P -
7439-97-6 |Mercury <107 13 cv|ud
7440~02-0 |Nickel 11.30- |B P
7440-09-7 |Potassium 4910.00-}|B P
7782~49-2 |Selenium 2.00- | ¥|N F |(uJ
7440-22-4 |Silver 3.00-|U P
7440-23-5 |Scdium 30200.00- P
7440-28-0 |Thallium 20.00~ [H{N F juF
7440~62-2 |Vanadium 29.00~ |.BY P |«
7440-66-6 |Zinc 197.00~ P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I - 1IN 03/%0

y@ﬁ?
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U.s. EPA - CLP
EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET
BO93H7
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER T.ab Sample ID: 940120604
Ievel (low/med): Low Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum 29.20- | B P (U
7440-36-0 |Antimony 27.00-|U P
7440-38-2 |Arsenic 2.007 |¥ F (AT sohe
7440-39~3 |Barium 23.60" {BT P lau””
7440~41-7 |Beryllium 1.00- |U P
7440-43-9 |Cadmium 3.00-|UIN P
7440~70~-2 |Calcium 27000.00- |—|E P |7
7440-47-3 |Chromium 3.00-|U P
7440-48-4 |[Cobalt 2.0010 P
7440-50-8 |Copper 3.90- |B P
7439~89-6 |Iron 197.00- |- P |7
7439-92-1 |[Lead 2.00 |¥iwW F [T
7439-95-4 |Magnesium 8580.00~ | P I3
7439-96~5 |Manganese 99.20- P
7439-97-6 |Mercury .10° | ¥ cv Ui
7440-02-0 |[Nickel 9.00-|U P
7440-09-7 |Potassium 4210.00- | B P
7782-49-2 |Seleniun 2.00° |[B{N F |uT
7440-22-4 |Silver 3.00-|0U P
7440~-23-5 |Sodium 27200.00- P _
7440-28-0 |Thallium 20.007 (BN F|uT
7440-62-2 |Vanadium 11.00 i-B p U
7440-66-6 |Zinc 14.307 |.B P L
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I =~ 1IN 03/90

b
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U.8. EPA - CLP

EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

Camments:

FORM I

- IN

B093J2
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Lab Sample ID: 940120605
Level (low/med): LOW Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kyg dry weight): UG/L
CAS No. Analyte |[Concentrationjc Q M
7429-90-5 |Aluminum 85.80—|.B] P U
7440-36-0 |Antimony 27.00- |0 P
7440-38-2 |Arsenic 2.00- | B FluT
7440-39-3 |Barium 43.80- |B D
7440-41~7 |Beryllium 1.00-|U P
7440-43-9 |Cadmium 7.60- | N p |7
7440-70-2 |Calcium 26500.00- |—|E P |TF
7440-47-3 |Chromium 9.60~ |-BT P (U
7440~-48-4 |[Cobalt 3.10- L.B] r |4
7440-50-8 |Copper 7.60- |B P
7439-89-6 |Iron 5850.00- |~ |E P |7
7439-92-1 |Lead 21.60 s F
7439-95-4 |Magnesium 8070.00" [ E P |7
7439-96-5 |Manganese 125.00- P
7439-97~6 |Mercury .10° |1 ev| T
7440-02-0 |Nickel 9.00-{U P
7440-09-7 |Potassium 3960.00- |B P
7782~49-2 |Selenium 2.00- N F |uT
7440~22-4 (Silver 3.00"|U P
7440-23-5 |[Sodium 25800.00- P
7440-28-0 |Thallium 2.00- [B|NW F |uT
7440-62-2 |[Vanadium 25,20~ LB P (L
7440-66~6 |Zinc 128.00~ P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

03/90

0-8-35-
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Lab Code:

% Solids:

U.8. EPA -~ CLP

INORGANIC ANALYSIS DATA SHEET

Matrix (soil/water): WATER
Level (low/med):

EPA SAMPLE NO.

Color Before:
Color After:

Comments:

B093J3
Lab Name: ROY ¥. WESTON, INC - L372 Contract: 6168-02-01
WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Lab Sample ID: 940120606
LOW Date Received: 1/10/94
0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum 42.40- | B P U
7440-36~0 {Antimony 27.00-4T P
7440-38-2 |Arsenic 2.007 {5t F |UT
7440-39-3 |Barium 28.50- |B P
7440~41~7 |Beryllium 1.00-|U P
7440-43-9 |Cadmium 3.00-|U[N P
7440-70-2 |Calcium 26300,00- |—|EB p |7
7440-47-3 (Chromium 3.10- BT |
7440-48-4 |[Cobalt 2,000 P
7440-50~-8 |[Copper 3.90-|B P
7439-89-6 |Iron 201.00- | E p 1T
7439-92-1 |Lead 2.00- W F |UJ
7439-95~4 |Magnesium 8070.00- |~ E P |7
7439-96~5 |Manganese 77.30- P
7439-97-6 |Mercury 107 DT Ccv|uT
7440-02-0 |Nickel 9.60-|B P
7440-09-7 |Potassium 3670.00-|B P
7782-49~-2 |Selenium 2.00" |UTNW F {uJ
7440-22-4 |Silver 3.00- |0 P
7440=-23-5 [(Sodium 25900. 00~ P
7440-28-0 |Thallium 2.00” LB{NW F |uT
7440-62-2 |Vanadium 16.80~ |.BT P it
7440-66-6 |Zinc 28,20~ P
Cyanide NR
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR Artifacts:
FORM I - 1IN 03/90
N,
52067
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U.s5. EPA ~ CLP

EPA SAMPLE NO.

1
INORGANIC ANALYSIS DATA SHEET

B0O93J5
Lab Name: ROY F. WESTON, INC ~ L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER Tab Sample ID: 940120607

lLevel (low/med): LOW Date Received: 1/10/94
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|cC Q M
7429-90-5 |Aluminum 156.00" |.B] P |U
7440-36-0 |Antimony 27.00~- U P
7440-38-2 |Arsenic 2.00~ | b F AT
7440-39-3 [Barium 47.60- |B P
7440-41-7 |[Beryllium 1.00-30 P
7440-43-9 |Cadmium 3.00-{U|N P
7440-70-2 |Calcium 27800.00" |—E P{J
7440-47-3 |Chromium 13.90- |— B U
7440-48-4 |Cobalt 2.00- |0 P
7440-50-8 |Copper 5.10-{B P
7439~-89-6 |Iron 16100.00 | p T
7439-92-1 {Lead 2.707|B )
7439-95-4 |Magnesium 8320.00~ |- P {J
7439-96-5 |Manganese 176.00~ P
7439-97-6 |Mercury L2107 | cv|uy
7440-02-0 |Nickel 9.60- |B P
7440-09-7 |Potassium 4240.00- | B] P
7782-49-2 |Selenium 2.007 [N P o{UT
7440-22~4 |Silver 3.00-|U P
7440-23~5 |[Sodium 25700.00C P
7440-28-0 |Thallium 20.00 |B{N F |UT
7440~62~2 |Vanadium 27.70- LB P |A
7440~-66-6 |(Zinc 157.00~ P
Cyanide KR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I - 1IN 03/90

0837
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U.5. EPA - CLP
EPA SAMPLE NO.
1
INORGANTC ANALYSIS DATA SHEET
B093J6
Tab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Lab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix (soil/water): WATER l.ab Sample ID: 940120608
Level (low/med): LOW Date Received: 1/10/94
% 8olids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum 34.807 { P P |U
7440-36-0 |Antimony 27.007|U P
7440-38-2 |Arsenic 2.007 LBT Fojus
7440-39-3 jBarium 22.10" |B P |
7440-41-7 |Beryllium 1.00- |U P
7440-43-9 |Cadmium 3.00- {U|N P
7440-70-2 [Calcium 25400.00~ || E P |T
7440-47-3 |Chromium 3.00-|0 P
7440-48-4 |Cobalt 2,000 P
7440-50-8 |[Copper 3.50~|B P T
7439=-8%~6 |Iron 223.007 |~ P
7439-92-1 |Lead 2.00-|U0 F
7439-95=-4 |Magnesium 8040.00- [— P {J
7439~96~-5 [Manganese 98.30- b
7439-97-6 [Mercury .10 B Ccv wud
7440-02-0 [INickel 9,00~ |U P
7440=-09-7 |Potassiunm 3470.00~-|B P
7782-49-2 |Selenium 2,001 N F (U7
7440-22-4 |Silver 3.00- |0 P
7440-23-5 |Sodium 25200.00~ P >
7440~-28~0 |Thallium 2.007 EY}HQ F (U
7440-62-2 |Vanadium 14.30- |.B P |4
7440-~66-6 |Zinc 25.60- P
Cyanide NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:
Comments:
FORM I - 1IN 03/90
% ay%?
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ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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ROY F. WESTON, INC,
LIONVILLE ANALYTICAL LABORATORY
ANALYTICAL CASE NARRATIVE

Client: WESTINGHOUSE HANFORD W.0. #: 06168-002-001-9999-00
RFW #: 94011206 Date Received: 01-10-94
CLP METALS
1. This narrative covers the analysis of eight (8) water samples.
2.  The samples were prepared and analyzed in accordance with the following protocols:
CLP SOW 3/90.
3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures
Laboratory and High Purity.
4,  All analyses were performed within the required holding times.
5. AllInitial and Continuing Calibration Verifications (ICV/CCV’s) were within control
limits.
6.  AllInitial and Continuing Calibration Blanks (ICB/CCB’s) were within control limits,
7. All Preparation/Method Blanks were below Reporting Limits.
8. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits.
9. All Laboratory Control Samples {I.CS) were within the 80-120% control limits.
10.  All Serial Dilution percent differences were within USEPA SOW control limits with

the exceptions of the following for sample 001:

Element ZeDifference
Calcium 12.6
Iron 11.2
Magnesium 15.1
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12.

13.

14.

15.

16.

17.

All Matrix Spike recoveries were within the 75-125% control limits (exception
allowed when sample concentration exceeds the spike added concentration by a
factor of 4 or more) with the exceptions of the following for sample 001:

Element %Recovery
Cadmium 179.0
Selenium 74.0
Thallium 67.0

For analytes where the Matrix Spike is out of control, a Post-digestion Matrix Spike
and Serial Dilution are performed (exception allowed for Ag).

Matrix spike analyses are not required for Ca, Mg, Na, and K in waters.
All Duplicate analyses were within the 209 Relative Percent Difference (RPD)
control limits for samples values greater than 5X Reporting Limit, or +/- the

Reporting Limits for sample values less than 5X Reporting Limit.

Method of Standard Additions (MSA) analyses were performed on the following
samples:

Element Sample #’s
Lead 001,001R,005

The code CV is currently in use by the laboratory for both mercury instruments in
operation (HG1 and HG2). HG1 is complete with autosampler and software, but
still requires manual digestion; HG2 is operated by the analyst, produces a strip chart
and also requires manual digestion.

HG1 requires less total volume of digestate due to the autosampler analysis. Sample
volumes and reagents for mercury determinations in water and soil have been
proportionally scaled down to adapt to this semi-automated technique. The sample
volume used for water analysis is 33 ml. For soils, 0.1 gram of sample is taken to a
final volume of 50 ml (including all reagents).

The graphite furnace time that appears on form XIV is the time of the first injection.
The time that appears on the data is the print time.

Solubles and totals were digested within the same digestion batch; therefore, will
have the same flags.

1/
B2 /P
&0 P

~021%



18. A discrepancy exists between raw data and Form XIVs analytical spikes recovery
calculations performed for graphite furnace AA analytes. Instrument software
calculates spike recoveries based on absolute values below the IDL for sample
results. This is hard-coded by the vendor and is currently not correctable. CLP
convention (SOW ILMO02.0, Exhibit E, Section V, Item 6, page E-20) requires that
when values fall below the IDL, the sample result is equal to zero (0) for the

purposes of calculating the percent recovery. The Form XIVs contain the correct
calculation.

@WW%M/‘\/‘\ 201899

J. Peter I-ﬂershey, .D. Date ~
Laboratory Manager
Lionville Analytical Laboratory

1ls/m01-206.clp
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Custody Form Initiator

Company Contact PH BUTCHER Telephone (509) 376-5045

Project Designation/Sampling Locations pr-&Pr’ Collection Date ;2./30/7‘3

lce Chest No. éwg lw Field toghook No. £FL ”01{

Bill of tading/Airbill No. ngﬁcoQ«z.éré-! Offsite Property Ho. LJC14l-0 —OA G ~it

Methed of Shipment EMERY
Shipped to WESTON

Possible Sampie Hazards/Remarks

Samole ldentification ?4/0/5.106 - 00’

v BO97H3
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pHc2) UNFILTERED
2, 40m1; Gs; WATER: CLP-VOA(HC1 pH<2) = One wity do Seal #%.))44
1 500ml; P/G; WATER; NO2/NO3(H2S04 pH<2)
1 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM{HNO3 pH<2)

ROG FHY
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<Z} FILTERED

BOI TS .
3; 40m1; Gs: WATER: LP-VOA
ned C 4 | -l1ay

[] Field Transfer of Custody Chain of Possession (Sign and Print Names)

Rei pnoyisned 8v Date Time Received By Bate Time

QAL Buimen | if3frd | o700 S ATSmpen | spd g0z
Arsurcny |(/s/4t  |6$70 '

g —f) -
‘F)mmg Chwed 6o | \Res ,.{L )~10-94 feSer

L4

Final Samole Dispasition

Disposal Method: | Disposed by: l Date/Time:

Comments: Z K‘n lq‘ﬂff bod At !’(/ ﬂo?“‘,éy 12352 /Aé%j' (}%/ ' ,':— ';‘:%%
) —4—.2»«}7 4'?

A-6000-407 (12/92) MEFO61 W



Westinghouse

Hanford Company CHAIN OF CUSTODY

Custedy Form Initiator

Compsny Contact PH BUTCHER Tetephone  (509) 376-5045

Project Designation/Sampling Locations ’ Col lection Date /2,/50/43
lce Chest Na. éuﬁ IZO Field Logbook No. £ 57 ”04/
Bill of Lading/Airbill uo.ﬁqu%gﬁ#'

Otfsite Property ¥o. WAL ~£ O 190~/
Hethod of Shipment EMERY .
shipped to  WESTON

Possible Sample Hazards/Remarks

Samole Identification S/t Lol ~ QQ;—
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1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40mi; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500ml; P/G; WATER; NO2/NO3(H2S04 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)}
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

BO $74°7
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Mo Comeany : CHAIN OF CUSTODY

Custedy Form Initiator '

Corpary Contact PH BUTCHER Telephone (509) 376-5045

Project Designation/Sampling Locatiens Zw—UP", Collection Date /2/5/)/5’3
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l; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40m1; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500m}; P/G; WATER; NO2/NO3(H2504 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

Bg‘iJJE’
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg (HNO3 pH<2) FILTERED

RO 93¢
3; 40ml; Gs; WATER; CLP-VOA
Oid net recd 5}{3”-

4y
[] Field Transfer of Custody Chain of Possession (Sign and Print Names)
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Westinghouse

Hanford Company . CHAIN OF CUSTODY

Custody Form Initiator

Company contact PH BUTCHER Telephone (509) 376-5045

Project Designation/Sampling Locations Coltection Date /;7/5.0/73

tce Chest ko. (SIS | 20 Field Logbook No. E /2 J/pdf

Bill of Lading/Airbill No. 25 4005294 Offsite Property No. z0Ad — O~ (a0 —If

Method of Shipment EMERY
shipped to  WESTON

Possible Samole Hazards/Remarks

Samole Identification ‘?#O/(jﬁé - m%)/‘_

BOF 3/
1; 1L; P; WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) UNFILTERED
2; 40mt; Gs; WATER; CLP-VOA(HC1 pH<2)
1; 500ml; P/G; WATER; NO2/NO3(H2S504 pH<2)
1; 1L; P/G; WATER; Tc-99(HC1 pH<2)
1; 1L; P/G; WATER; TOTAL URANIUM(HNO3 pH<2)

gosIve
1; IL; Py WATER; CLP-ICP/AA METALS & Hg(HNO3 pH<2) FILTERED

had : . . - = ‘59/ f:./j'o b

U Field Transter of Custody Chain of Possession (Sign and Print Names)

Reiinauispea By Dacea 7 tme Received By Date Time

WL pacmy | fsfaf | 0800 | S npten prsmpsen s fad) o 02~
\@w nIsear| [|5fA%  |ogze L
_&zwz;/ ARy /{omL 7:2//[ [ ~0-PY | S

Final Samole Dispesition
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C () 3
LEVEL:

PROJECT: 200 —ifP-/ DATA PACKABE: G4p/L 206- LVES - 1456
VALIDATOR: . S L AL LAB:  (ewTom DATE: % / 2 /foes
CASE: (et SDG: CLAPROG

w

ANALYSES PERFORMED

= 37!9’7;‘/
ida

BeLpnce T CLPIGFAA 2CLP/Hg 3] (m]

3 SW-B46/ICP [0 SW-846/GFAA [0 sW-248/Hg [ sW-846 [} 0
Cyanide

SAMPLES/MATRIX fo5 343 , 4, He M7 T2, T3 T5,T6 /llete

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . .. esy No N/A
Is a case narrative present? . . . o v ¢ o o v o o o .« . .(Yes) No N/A
Comments:

2. HOLDING TIMES

A-19



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLISY
3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . .@ No N/A

Are initial calibrations acceptable? . . . . . . .. . . ... (Y5O No  N/A

Are ICP interference checks acceptable? . . . . . . . . . ... Jes> No  N/A

Were ICV and CCV checks performed on all instruments? . . .. . &&& No N/A

Are ICY and CCV checks acceptable? . . . ... . ... v o« (Tes) No  N/A

Comments:

4. BLARKS

Were ICB and CCB checks performed for all applicable analyses? (Yes) No N/A

Are ICB and CCB results acceptable? . . . . . . « . . « ¢« .+ . . Yes (o> N/A

Were preparation blanks analyzed? . . . . ... . ... ... @8 No  N/A

Are preparation blank results acceptable? . . . . . . . . . .. Yes (&> N/A

Were field/trip blanks analyzed? . . . .. ... .. .. ... Yes MNo Q7B
Are field/trip blank results acceptable? . .. ... .. ... Yes No @

- o SR

5. ACCURACY

Were spike samples analyzed? . . . . .. ... . ... . - . .(Tes) No N/A
Are spike sample recoveries acceptable? . . .. . . .. .. . . Yes @ N/A
Were laboratory control samples (LCS) analyzed? . . .. ... .Jd8 No N/A

Are LCS recoveries acceptable? . . . .. ... ....... (Yes) Mo N/A
Comments: ﬁo/i 5@1 vl u,m-&;, LFS o SRS 2.

20 629



WHC-SD~EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . e e ... .0 No N/A
Are laboratory duplicate samples RPD values acceptable? . . . .Jé> No N/A
Were ICP serial dilution samples analyzed? . . . . . . ... .(& No N/A
Are ICP serial dilution %D values acceptable? . . . . . ... . Yes (oD N/A
Are field duplicate RPD values acceptable? . . . . . .. ... Yes No (N/AD

Are field split RPD values acceptable? . . .. . ... .. .. Yes No @
Comments :_sdomne ot cilon s Boen T v o eV, e he o
- / // V.

Ayl £ Lot A gt Pt I IV oy oW Y o A B e T ] R 2o 02 LW L

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . .. @ No N/A
Are duplicate injection %RSD values acceptable? . . . . . . . . de® No N/A
Were analytical spikes performed as required? . . . . . . . . > No N/A

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes @ N/A
Was MSA performed as required? . . .. .. ... .......022 No N/A
Are MSA results acceptable? « v o v o v v o o v v 0 4w . . JesD No N/A
Comments: ﬁ/g,jf-,ﬂ“/ .A/,.—M? <85 2,

8. REPORTED RESULTS AND DETECTION LIMITS

Are resuits reported for all requested analyses? . . . . .. .@;)’ No HN/A
Are all results supported in the raw data? . . . . . . . . . (8> No N/A
Are results calculated properly? . ... ... .. .. ... (Yes) No N/A
Do results meet the CRDLS? . . . . ... . ... ... .... Yes @ N/A

Commentsg“i‘Argé.‘ U 57333@ bde Nl 4 ) N &&?&QMO &,

HZ HE oboe X gl L Aol

A-21 030
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1€0~

HOLDING TIME SUMMARY

Kbdr Yo 206 - coss - 195 | \WLIDATOR: 7 oL L Aull DATE: 317/ PAGE_/_OF./
COMMENTS: W omos e o
v PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
All Fep ;:Lf/so/as ,;2,//,/;{/ 2/2y 23 47 Lot
Atl GHp-As 2/1 199 | 2/4/4 / 3¢
poszifue s 355 GFAA-Fb | 2/2ly i
lBposuzs 72 | GERA- Pb 2/3/5¢ 4o
Al GEAA~Se 2/4/54 3¢
Al GEAA- T 2/2 /3y 39 =
|' / -
BB ATl C ;’ 02/// ya/d 2/ [o4 33 )
09333,75, 16 cV wall A af 2/ry i 3¢ J

¢ “A9Y ‘200-ddS-N3-0S-JHM



€-g

¢€0

BLANK AND SAMPLE DATA SUMMARY

e 940 /L2606 - LoE'S - 14/ 5C VALIDATOR: o/ Aollill | DATE: 3 /07 /9% PAGE__( OF_7—
COMMENTS: (e my e
SAMPLE ID | compoufln RESULT RT | UNITS | 5% 10X SAMPLES | QUALIFIER
CRESULT | RESULT | AFFECTED
s | 4 (7.5 | gz fogspy | 07 ¢
' | BoszpR | 272 U
| pBoi3iz | 858 «
l Bo35T3 | 42,4
| BogsTe | 398 o
4 ~2./ A1 LT
BA 4 RS~ LBof3H 7| R3.6 U
~ .f BoFETCL ) 22,1 U
Lo 2.% ] Vo4 foosk3| o u
[ l Bog3He | Y7 e
} = | Bo9sT2 | 3.0 u
/ v 27 E 36 BoF3H3 | R3.3 ¢y
| ‘| BOSskd | 16 F ¢
l f Bodsge | 29 «
| | Bozzh?l 11w
BogsT 2| 25,2 U
i B3T3 /6.3
J -~ Bo53TS| A7 P U

Z *A3Y ‘200-ddS-NI-US-IHM
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€Eo

BLANK AND SAMPLE DATA SUMMARY

B0 9011206 - wes - 195t VALIDATOR: o Lo /i 04¢ | DRTE: 3/02 fosr PAGE__2 OF 2~
COMMENTS : '
SAMPLE ID COMPGUND RESULT Q | RT | UNITS 5X 10X SAMPLES QUALIFIER
RESULT RESULT AFFECTED
e | v 22 |8 A NEY: B033T6 | _sef3 w
ccprl | T ~2.2 | R | Bo33#3| LT
C B2l =z %5 |5 & | 2y Bossnz | r4.5 o
CC B2 Al %6 | B = A e boszis | 104 u
Cch3 |4 350 IR | | /255 Gopne | e
| Cr 3.3 1A o 9. Bosske| /185U
} | ' HBogsT2 9.¢ ¢
/ } 809373 3./ U
4 1 possrs| 3.9 v

2 "A3Y “200~ddS-NI-GS-JHM
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beu -

ACCURACY DATA SUMMARY

TS56 9top1.20 wes- 15| VALIONTOR: /7 Lol ALY DATE: 3//2fer PAGE_Z OF ( |
COMMENTS: | PSS 7 /% T S )
| 4 SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED
Bog3kss | d (29 Bo9sH3. 92 J
/ Se ¥z d A1/ (I
o <y L7 ALl i

2 “A3Y *200-ddS-N3-0S-JHM
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GEo

PRECISION DATA SUMMARY

58 9yonizes sl VALIDATOR: _/ el Ltk

DATE: 3/ 2 /oy

PAGE__| OF |

COMMENTS: \,Q,%w.-/ M TLCP ol Pl ol

COMPOUND SAMPLE ID: SAMPLE ID: RPD | SAMPLES AFFECTED QUALIFIER
B
e Bosmse | poosys |zl e T
/P + L /2.6 aLLs T
WW /SP" M j

2 A3y ‘Z00-ddS-N3-QS-IHM
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ACCURACY DATA SUMMARY

Y508 1940120605 5-195¢] VALIDATOR: " Ll | onte: s /fisfhy PAGE__ [ OF [
COMENTS: GFAG (Rvead Toeil tnhe
| 4 SAMPLE (S) QUALIFIER

SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED
Boske |2 KLY BoosHc I
Ao 9333 > 58.9 Boss T3 UuJ
BOG3IHH Se 7284 BO S5 LT
Bog372 - 78 2 BoeS3IT2 LT
BoIzTs - 7Y BoosTs (AT
BoG3ME " 3Ll BoeaKe H{UT
Bo9sk T &9 7 BO9sH3 LT
Bo9sk - 7 b pBoI3HY Uy
Bog3IA - I¢.9 1509 3T2 uJ
B0%373 - 578 B093T3 ug
130553¢ oA B0 9376 LT
BoI3H 7 £h 7L R B934 F UT

¢ "A3Y ‘200-ddS-NI-aS-IHM



U.5. EPA - CLP
3
BILANKS
Lab name: ROY F. WESTON, INC - L1372 Contract: 6168-02-01
Lab code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Preparation Blank Matrix (scil/water): WATER
Preparation Blank Concentration Units (ug/L or mg/kg): UG/L
Initial _ )
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L) C 1 2 C C Blank cl|M
Aluminum 17.4)B ~18.8|B 1:;3’./6 B C35.118B -15,100|EB| |P
Antimony 27,00 27.0(U0 .0|U 27.01U0 27.0001U0) | P
Arsenic % Bl ——-3.5|B{ --4.0(B| --4.7|B ~-2.800|B||F
Barium B -4,61B —~4.61B ~4.6B 3.000}|U}|P
Beryllium 1.010 1.0|Y 1.0(0 1.01}0 1.000{U||P
Cadmium 3.0]U 3.0|U0 3.0|0 3.01U 3.000iU}|P
Calcium T23.91B —27.2|B -30.7|B -22.81B ~24.200|B} |P
Chromium 3.0|U 3.0|U 3.0(U (3.8)B 3.000jU} P
Cobalt C2.8]B -2.8|B -4.0(B T5.0|B -2.200(B||P
Copper 2.0i0 2.0(0 2.0|0 2.0|U 2.000iU0} | P
Iron 6.0|U ~7.6{B 6.0|U 6.0|U ~25.000(B||P
Lead 2.0|UT 2.0]U 2.0]10 2.0|(0 2.000|U} |F
Magnesium “53.4(B -55.61{B “58.91B -77.3|B 47.000U]| |P
Manganese 3.0|U0 3.0lU0 3.0j0 3.0lU0 3.000|U||P
Mercury AU 1|0 1|0 10010} {CV
Nickel 9.0|0 9.0|U 9.0|0U 9.0}|U 2.0001U( (P
Potassium 666.0|U 666.0|U 666.0|U 666.0|U 666,000|U)| (P
Selenium 2.0|0 2.030 2.0}0 2.0|U0 2.000|U{|F
Silver 3.0iU0 3.0(0U 3.010 3.0}0 3.000|U{{P
Sodium ~73.21B ~58, B “67.8|B “84.0|B 27.000|U} P
Thallium 2.0|U @7% B 2.0|U 2.0{U 2.000|Ul(F
Vanadium < 2YB ~5.5|B ~7.0|B ~9.0|B 4.000{Ul|P
Zinc 3.0|U ~3.91B (i.8)B -4.3|B 3.000{U| |P
Cyanide NR
- TBo3HS " BoSAHC - ==
Boszed boaste? :
FORM III - IN %¢%5% 03/90
Zree £OETS
poist e sars
Bo9sH3 Borlit foos355
As Bo93H 7 Boi37é
oFsT 2
- ey Bo73 44 Bog373
B2 Bo73T> 50737
nd
L5405



5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
BO93H3S
Lab Name: ROY F. WESTON, INC - L372 Contract: 6168-02-01
Iab Code: WESTON Case No.: WEST SAS No.: SDG No.: CLP206
Matrix: WATER Level (low/med): LOW

% Solids for Sample: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Control
Limit |Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) C| Added (SA) %R QM
Aluminum |75-125 1935.7000] 103.8000|B 2000.00 91.61 [P
Antimony |{75-125 488.0000 44.9000|B 500.00 8g8.61 |P
Arsenic 75-125 35.2000 2.0000\|U 40.00 88.0f, F
Barium 75-125 1839.9000 41.9000|B 2000, 00 89.91 |P
Beryllium|75-125 46.5000 1.0000}U 50.00 gggg{ P
Cadmium 75-125 94,6000 5.1000 50.00 NiP
Calcium NR
Chromium |75-125 184.7000 13.9000 200,00 85.41 |P
Cobalt 75-125 445,.3000 4.0000|B 500.00 88.37 |P
Copper 75~125 227.0000 6.8000]|B 25C.00 88.%x7 |P
Iron 75-125 6623.1020 5373.1020 1000.00 125.0i; P
Lead 75=-125 31.2000 13.0000 20.00 91.01 F
Magnesium NR
Manganese|75-125 578.2000 117.4000 500.00 92.27, |P
Mercury 75-125 .9930 .100010 1.00 99. 31 cv
Nickel 75-125 451.3000 9.0000|U 500.00 90.31 |P
Potassium .. |NR
Selenium |75-125 7.4000 2.0000|U 10.00| J4.0HN|F
Silver 75-125 44.4000 3.0000|0 50.00 88. 81 P
Sodium : NR
Thallium |75-125 33.5000 2.0000|U 50.00 @TN F
Vanadium |75-125 487.1001 23.30001B 500.00 92.817 1P
Zinc 75-125 566.3999 113.7000 500.00 90.57 |P
Cyanide NR
Comments:
FORM V (Part 1) - IN 03/90



Lab Nane:
Lab Code:

Matrix (soil/water): WATER

ROY F. WESTON,
WESTON

U.s. EPA - CLP

9 EPA SAMPLE NO.
IC? SERIAL DILUTIONS

BO93H3L l

INC - L372 Contract: 6168-02-01

Case No.: WEST SAS No.: SDG No.: CLP206

ﬂevel (low/med): LOW

Concentration Units: ug/L

Serial %
Initial Sample Dilution Differ-

Analyte Result (I) c Result (8) C ence QI M
Aluminum 103.80 |B 109.50 |B 5.5 P
Antimony 44.90 | B 135,00 |U 100.0 P
Arsenic

Barium 41.90 |B 47.50 (B 13.4~ P
Beryllium 1.00 (U 5.00 |U P
Cadmium 5.10 15.00 |U 100.0 P
Calcium 26900.40 30276.99 12.6~ P
Chromium 13.90 24.00 |B 72.77 P
Cobalt 4.00 |B 10.00 |O 100.0 P
Coppex 6.80 |B "10.00 |U 100.0 P
Iron 5373.10 5972.50 (21.23 P
Lead

Magnesium 8254.80 9498.50 |B 15.2 P
Manganese 117.40 129.00 9.9 P
Mercury

Nickel 9,00 U 45.00 |U P
Potassium 3828.40 |B 3330.00 |U 100.0 P
Selenium (

Silver 3.00 |U 15.00 |U , P
Sodium 26603.70 2908B6.9% 9.37 P
Thallium
Vanadium 23.30 |B 62.50 |B 168,277 P
Zinc 113.70 151.50 33.2 P
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